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FOREWORD 


This report is one of a series prepared by the Manpower 
Resources Division of the Economics and Research Branch 
of the Department of Labour. The data for the study were 
obtained from the regular annual survey of a one-third sample 
of the scientific and technical personnel in the Register of 
the Department of Labour. 


The purpose of the report is to analyze certain charac- 
teristics of those engineering and scientific persons in the 
Register, in particular. their earnings, employment and educa- 
tion. . 


A preliminary release of the findings of the survey was 


made in May 1960. 


The report was prepared by Mr. A.D. Boyd under the 
supervision of Mr. P.H. Casselman and the direction of 
Mr. J.P. Francis. Mr. D. Campbell prepared Appendix 3, an 
analysis of the non-respondents to the survey. 


Mr. H.R. Woods gave valuable help on various aspects 
of the project. The assistance of the engineers and scien- 
tists who provided the information on which this study is 
based is also gratefully acknowledged. 


W.R. Dymond, 

Director, 

Economics and Research Branch, 
Department of Labour. 
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INTRODUCTION 


Who are included in the survey? 


This publication is based on data obtained from a survey of a one- 
third sample of the professional people who are included in the Register 
of Scientific and Technical Personnel maintained by the Federal Depart- 
ment of Labour. The data for the present survey relate to the calendar 
year 1959 and were ccllected between November 1959 and March 1960. A 
preliminary report on the survey results was released in May 1960. The 
survey covered close to 23,000 out of the approximately 75,000 people in- 
cluded in the Register. 


The Register includes all persons in engineering, science, architec- 
ture, and veterinary science who are Canadian citizens or non-Canadians 
working in Canada. These persons must be either graduates of a university 
course in engineering, science, architecture,veterinary medicine or must 
have passed qualifying examinations set by the registering body in the 
profession. 


This survey is the fourth in a series of annual surveys which began 
in 1957 under which one-third of these professional persons in the Register 
are surveyed each year. The results of the second annual survey in this 
series were published as Professional Manpower Bulletin No. 7, Engineer- 
ing and Scientific Manpower Resources in Canada: Their Earnings, Employ- 
ment and Education, 1957, June, 1959. The data obtained in the third an- 
nual survey made in 1958 were not published in the Professional Man- 
power Bulletin series but were circulated in the form of a preliminary re- 
lease of tabulations printed in August 1959. 


The procedure followed in these surveys was to divide the universe 
consisting of those in the Register into three equal parts so that each part 
was representative of the whole. Each year, questionnaires are sent to 
those in one of the three parts which means that all are covered in a three- 
year period. 1 


In this way, the Department through the Register maintains individual 
records of most of the nation’s scientific and technical personnel which in- 
clude data such as earnings, employment, education, experience and loca- 
tion. These records provide a unique and valuable source of information 
on this important part of the nation’s manpower resources. 


In the present survey, the cut-off date for inclusion of information 
from the respondents was March 3, 1960. At that date 16,991 out of a total 
of 22,782 or almost 75 per cent of the questionnaires mailed out were re- 
turned. Close to 1,700 could not be delivered. Over 80 per cent of those 
who presumably received a questionnaire actually replied. 


The number of questionnaires received totalled 16,991. Of these, 
382 were initially removed representing mainly those who gave insufficient 


1 For further details on the history and operations of the Register, see Appendix 1 inthis report. 
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information in their replies or who were ordinarily excluded from the sur- 
vey operations because of death or transfer to a non-engineering or a non- 
scientific profession. Other groups removed from the tables in this report 
include 401 who took no university course; 287 non-Canadian citizens 
working outside Canada; 699 Canadian citizens who were working outside 
Canada; 806 non-members of the labour force; and 49 unemployed. 


In this way, 2,624 out of 16,99] were removed leaving a residual of 
14,367 scientific and technical personnel who were utilized in the tables 
inthis report, representing that proportion of the nation’s engineering and 
scientific manpower resources who were part of the Canadian labour force 
during the calendar year 1959. The actual number of such persons in the 
labour force was of course much larger than the number shown here since 
the survey itself is based ona one-third sample of engineering and scientific 
personnel. [t should also be noted that the 14,367 figure as well as the 
components on which it is based may vary from one tabulation to another 
depending on the particular groups included in or removed from a particular 
tabulation. 


What type of information is provided in this report? 


The 14,367 persons covered in this bulletin were in engineering 
specialties; architecture; veterinary medicine; and the following science 
specialties: agriculture; biology; chemistry; forestry; general science; 
geography; geology; mathematics; mathematics and physics; physics, and 
other sciences. Jn terms of university degree obtained, the number of engineers 
comprised 60 per cent of this total, those with science degrees 34 per cent, 
and architecture and veterinary medicine about 3 per cent each. By field 
of employment specialization, engineers comprised 57 per cent of the 
total, science including agriculture, forestry and geography 36 per cent, 
architecture 4 per cent, and veterinary medicine 8 per cent. 


In the majority of cases where the data are arranged by field of special- 
ization, these terms refer to field of undergraduate academic specializa- 
tion at university. In a few tables, the principal field of employment 
specialization is used and in these cases thischange is indicated. It 
should be noted that this represents a change in approach from that used in 
Bulletin No. 7 where the basic specialty breakdown was field of employ- 
ment specialization. In the present report both types ofspecialty are 
given in some cases in order to permit easier comparison with Bulletin 
No. 7. The effect ofthis change in arrangement is somewhat minimized by 
the rather close. association in most cases between field of study and 
field of employment. But in the case of individual specialties there are 
substantial differences. It was thought that the arrangement by academic 
course specialty would provide greater opportunities for a career type 
analysis of the data by permitting closer comparisons of earnings and 
employment data with earlier academic background. ! 


. See Appendix 2 for further details. 


In addition to the terms “‘engineer’’ and ‘‘scientist’’ which may refer 
either to employment or to academic background, there are other terms used 
in this report which have a special meaning. The term ‘‘function’’ is based 
on a list of ten of the most important areas of job activity. The respondents, 
as in the case of field of employment specialization, selected their func- 
tion on the basis of a list provided on the questionnaire. ‘‘Level of educa- 
tion’’ is based on the highest level of education including the highest 
academic degree obtained. The classifications are broken down into 
those who obtained no degree, bachelor’s, master’s, or adoctor’s degree. * 


The data on earnings relate to professional income earned in the 
calendar year 1959 and exclude the earnings of respondents who worked 
less than 10 months or who were employed on a part-time basis. ‘‘Earnings”’ 
data represent annual earnings including salary, commissions, bonuses, 
etc., of those who either worked for an employer or were self-employed 
in their own businesses. This represents a slight change from the data in 
Bulletin No. 7 based on “‘salaries’’ which excluded the earnings of those 
who were self-employed. However, some tables have been included in this 
bulletin which compare earnings of self-employed with those who are 
working for an employer. 


“‘Other professional income”’ data include the earnings of those engaged 
in professional activity outside their regular employment. A good example 
are university teachers who are engaged by private industry or government 
in consulting work. 


Information on earnings was supplied by 98 per cent of the respondents 
who worked full-time and more than 10 months during the year. 


In order to permit easier comparison with Bulletin No. 7, the data in 
this report are arranged in the same general order. The four chapters deal 
with earnings, employment, the relation between education and employment, 
and education respectively. However, the order of the data does not cor- 
respond exactly because some tables in Bulletin No. 7 have not been 
duplicated here, and some new information has been added. Because of 
these changes and those mentioned earlier — the change in specialty from 
employment to academic course in some cases and the inclusion of the 
self-employed in earnings tabulations —-comparison with data in Bulletin 
No. 7 should be made with care. 


One additional change made in the tabulations in this survey should 
be mentioned. Those who did not specify a field of employment specializa- 
tion were naturally not included in tabulations used in Professional Man- 
power Bulletin No. 7 based as they were mainly on field of employment 
specialization. The change in the present report from a breakdown based 
on field of employment to one based chiefly on academic course meant 
that about 1,750 respondents who did not specify a field of employment 
specialization were included in all tables based on academic course. But 


. See Appendix 2 for an explanation of educational groupings. 
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where the tables in this report were based on field of employment special- 
ization, those who did not specify that they were working in a field of em- 
ployment specialization were excluded. These latter tables are therefore 
more closely comparable to those in Professional Manpower Bulletin 


No. 7. 


Table 1 — Results of Survey Operations, 1957, 1958, 1959 


1997 = ss«1958 «1959 


(a) Total mailed 21, 033 24, 887 22, 782 
(b) Returned as moved 3, 376 3, 134 1, 689 
(c) Assumed delivered 17, 657 21, 753 21, 093 
(d) Not returned 4, 389 4, 665 4, 102 
(e) Replies received 13, 268 17, 088 16, 991 
(f) Per cent response (of total mailed) e/a 63 68.7 75 
(g) Per cent non-response (moved) b/a 16 12.6 7 
(h) Per cent non-response (not returned) d/a 21 18.7 18 


In common with previous surveys, the data here have certain limita- 
tions. The survey itselfis based on a one-third sample of the universe and 
the results are subject to some degree of sampling error. In some cases 
the breakdowns of factors in the tables have produced low totals and where 
feasible, broader groupings have been made. It is therefore recommended 
that the reader study mainly the general patterns which emerge. 


Table 1 gives a brief summary of the last three survey operations. 
Since the survey is of individuals, the number of non-respondents is usual- 
ly numerous. The non-respondents are of two types: those to whom the 
questionnaire was not delivered by the post office because the addresses 
of these persons were out of date, and those who apparently received ques- 
tionnaires but who did not reply. The proportion of all non-respondents 
declined from 37 per cent in the 1957 survey to 25 per cent in the present 
1959 survey. Those to whom questionnaires were not delivered declined 
most of all from 16 per cent in 1957 to 7 per cent in 1959. Those who were 
reached but who did not reply also declined somewhat, from 21 per cent to 
18 per cent. 


Non-respondents may bias the survey results because they may 
have characteristics which differ from those who do reply. If this is true, 
it could be said that if they were included the results of the survey would 
be different. A special study of a 25 per cent sample of the non-respond- 
ents to the 1958 survey was undertaken in order to determine more pre- 
cisely the characteristics of this group and to assess the effect of the 
lack of response on the over-all results of the survey. The conclusion 
reached as a result of this special study is that in view of the statis- 
tical procedures followed in the survey, the absence of the non-response 


group in the survey tabulations did not appreciably affect the validity of 
the data. / 


A final caveat should be offered concerning the universe of scientific 
and technical professionals. The total population of scientific and tech- 
nical persons in Canada is not known precisely and it is possible that the 
Register maintained by the Department of Labour may not cover all. Efforts 
are continuing to complete the coverage of the survey by the additions of 
new groups and new names. A reduction in size and a more precise deline- 
ation of the characteristics of the non-response group having been made, 
it is now felt that despite some limitations, this survey is providing in- 
creasingly reliable and useful data on the characteristics of scientific 
and technical professionals in Canada. 


What are some of the highlights based on the survey data? 


Median earnings for those in engineering with bachelor’s degrees 
ranged from $5,900 for those 1—5 years from bachelor graduation to $11,900 
for those 31—35 years from bachelor graduation. For scientists with 
bachelor’s degrees, earnings for the same experience groups ranged from 


$5,250 to $8, 350. 


Earnings of engineers at the post-graduate level with 26—30 years of 
experience rose 24 per cent between 1957 and 1959. 


For scientists, the private industry versus government earnings dif- 
ferential increased from $550 per year for those who graduated over the 
last ten years to $2,400 per year for those who graduated 31—40 years 
ago. 


Engineers and scientists doing executive and administrative work 
earned most, with median earnings of $10,700 and $9,150 respectively at 
all experience levels taken together. 


Graduates in mining engineering and architecture had highest and 
second highest earnings respectively, $9,350 and $8,850. 


For scientists, earnings were highest in Ontario at $7,550 and lowest 
in the Atlantic region, $6,200. 


As a group, males in science earned $7,150 and females $4,700. 


In engineering, the earnings of the self-employed as a group were 
$2,750 higher per year than the earnings of those who worked for an 
employer. 


Eighty per cent of the engineers and 47 per cent of the scientists 
were employed in private industry; seventeen per cent of the engineers 
and 33 per cent of the scientists were employed by governments; nine per 


See Appendix 3 for a summary of the results of the special study of non-respondents to 
the 1958 survey of scientific and technical professionals. 


cent of the engineers and 20 per cent of those in science worked for the 
Dominion Government; universities employed two per cent of the engineers 
and 9 per cent of those in science, while one per cent of the engineers and 
11 per cent of the scientists worked for high schools. 


Twenty-three per cent of science graduates were doing research and 
development work, and about 29 per cent of the engineers were doing execu- 
tive and administrative work. 


While only 6 per cent of all scientists are women, 22 per cent of 
scientists in biological sciences are women. 


About 29 percent of scientific and technical professionals worked in 
fields of employment specialization different from the academic courses 
they followed on the undergraduate level. 


Roughly one out of three engineers and scientists who were educated 
and employed in Canada were employed outside the province where they 
received their undergraduate education. 


Eight per cent of the engineers held master’s degrees and |] per cent 
held doctor’s degrees. For scientists, (excluding agriculture and forestry 
scientists), 18 per cent held master’s and 24 per cent held doctor’s 
degrees. 


About one-third of the Canadian-born scientists had master’s or doctor’s 
degrees compared to one-half of the scientists who were born in countries 
other than Canada, the United Kingdom or the United States. 


About 84 per cent of the scientists employed by universities held 
master’s or doctor’s degrees compared to 55 per cent of scientists em- 
ployed by the federal government who held similar advanced degrees. 


Chapter 1 — EARNINGS 


Earnings data on scientific and technical professionals are given 


in Figures 1 to 10 and in Tables 2, 3, and A—1 to A—14. 


How do earnings of engineers and scientists vary with length of 
experience and level of education? 


Earnings of engineers and scientists in 1959 according to number of 
years since graduation as given in Table A—1', show a pattern rather si- 
milar to that indicated in Professional Manpower Bulletin No. 7. These 
data for 1959 are shown visually in Figure 1?. 


The earnings of engineers move upward steeply when groups with 
little experience are compared to those with 11—15 years of experience 
since their bachelor degree. For scientists, the pattern is similar but 
slightly less pronounced with a less rapid earnings rise from groups with 
little experience to those 11—15 years from bachelor graduation. 


A comparison of the 1959 earnings of engineers and scientists, taking 
the bachelor and postgraduate degree holders as a group, reveals that the 
spread in engineers’ earnings according to years since graduation is 
greater than that for scientists. The engineering group with 31—35 years of 
experience earned $11,900 — 100 per cent more than those with only 1—5 
years of experience whose median earnings were $5,950. Scientists with 
26—30 years of experience enjoyed peak earnings — $9,000 — which, how- 
ever, were only 58 per cent above earnings of those with 1—5 years of 
experience — $5,350. Thereis more flattening out in the earnings trend at 
the upper experience levels for scientists than for engineers, 


A comparison of the absolute differences in earnings of engineers 
with 1]—15 and those 31—35 years from bachelor graduation reveals a dif- 
ference of $2,800. Scientists with peak earnings, those with 26—30 years 
of experience, earned only $1,250 more than those at the 1]—15 level. 
In percentage terms, engineers with 31—35 years of experience earned 31 
per cent more than those at the 11—15 year level. Scientists at the peak 
level of earnings — the 26—30 year group — earned only 18 per cent more 
than those at the 11—15 year level. In short, earnings of engineers exhi- 
bited a broader and higher range at the upper experience levels than the 
earnings of those.in science. 


This table is not directly comparable to Table 1 in Professional Manpower Bulletin No. 7. 
In Table A—1 inthis publication, the terms ‘‘engineer’’ and “‘scientists’’ refer to those whose 
academic course was engineering or science whereas in Professional Manpower Bulletin 
No. 7, these terms referred to field of employment specialization. For a more direct com- 
parison with Table 1 in Bulletin No. 7 see Table A—2 in this report. 


2 This trend is in terms of experience at a point of time and does not purport to illustrate 
the earnings pattern of engineers and scientists during their lifetimes. To show a life- 
time or career pattern of earnings, data would be required on the same group of indivi- 
duals over a period of time. 


Figure 1 
HOW DO EARNINGS IN ENGINEERING AND SCIENCE 
VARY WITH LENGTH OF EXPERIENCE AND 
LEVEL OF EDUCATION? 
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Engineers and scientists with masters and doctors degrees as a group 
had higher median earnings than those with bachelor’s degrees, but the 
differential was greater in the case of scientists than for engineers. En- 
gineers with advanced degrees as a group earned $600 more in 1959 than 
those with bachelor’s degrees while the annual earnings of scientists with 
advanced degrees were $1,250 above those with only bachelor’s degrees. 


In the case of engineers, the bachelor — postgraduate pattern shown 
by the 1959 data was different from that shown in Table 1] in Professional 
Manpower Bulletin No. 7 where the 1957 earnings of engineers with ad- 
vanced degrees were on the same level as bachelors for the first fifteen or 
so years of experience but dropped below bachelor earnings beyond the 15 
year experience level. In the current table, earnings of engineers with ad- 
vanced degrees are narrowly above the earnings of those with bachelor’s 
degrees, for those with less than 36 years of experience beyond the bachelor 
degree. This pattern agrees closely with the data obtained from the 1958 
survey results. 1 


To what extent have earnings of engineers and scientists increased 


between 1957 and 1959? 


Figure 2 and Table 2, based on Table A—3, compare the earnings of 
engineers and scientists for the calendar years 1957 and 1959. 


The most striking increases in earnings occurred among those with 
graduate degrees. Earnings of engineers with postgraduate degrees rose 
6.1 per cent but earnings of engineers with bachelor’s degrees rose only 
4.5 per cent between 1957 and 1959. Engineers with more than 20 years of 
experience and with master’s or doctor’s degrees had a larger relative and 
absolute increase in earnings than those in science with similar experience 
and education. For example, earnings of engineers with graduate degrees 
and with 26—30 years of experience rose 24 per cent between 1957 and 
1959, from $8,950 to $11,100. 


For scientists, the earnings differential between 1957 and 1959 was of 
a magnitude comparable to that for engineers, but the variation between 
bachelor and postgraduate degree groups and between those at lower and 
higher experience levels was less evident. Earnings of scientists with 
bachelor’s degrees at the 1—5 year experience level rose 9.2 per cent, from 
$4,900 to $5,350, while earnings of those with 26—30 years of experience 
rose 16.7 per cent, from $7,200 to $8,400. But earnings of scientists with 
postgraduate degrees rose only 6.3 per cent compared to a 7.1 per cent 
rise in earnings of scientists with bachelor’s degrees. 


The sharp increase between 1957 and 1959 in the earnings of engineers 
holding advanced degrees who graduated more than 20 years ago appears 
to be a labour market phenomenon. It does not seem to be associated with 


s See Engineering and Scientific Manpower Resources in Canada: Their Earnings, Employ- 


ment, and Education, 1958, Preliminary Release of Tabulations, Economics and Research 
Branch, Department of Labour, Ottawa, August 1959. 
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Figure 2 
TO WHAT EXTENT HAVE EARNINGS IN ENGINEERING 


AND SCIENCE OF THOSE WITH BACHELOR’S DEGREES 
INCREASED BETWEEN 1957 AND 1959. 
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Table 2 — Percentage Increase in Median Earnings 
in Engineering and Science by Years from Bachelor Graduation and 
Level of Education, 1957 and 1959 


Earnings, Level of Education, 1957 and 1959 


Years from Engineering 
Bachelor Bachelors Masters and Doctors 
Graduation 
$ $ % > $ % 
| hee kc: _ ask = 
1—5a..nah 5, 950 6,400 7.6 
LI—15 .......... 8,600 9,450 9.9 
BL 2 -pcittinass 9,050 11,250 24.3 
26—30 .......... 8, 950 11,100 24.0 
31-35) i......0:: 9,300 12, 300 32.3 
All years..... 8, 250 8, 750 6.1 


Science 


All years..... 


Source: Surveys of Scientific and Technical Personnel, 1957 and 1959. 
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any differences inthe industry or job structure deployment of the engineers 
and scientists covered in the two surveys. In other words, those in the 1959 
survey do not appear to be in higher-paying jobs or industries to any sig- 
nificantly greater degree than was the case in the 1957 survey. 


Since no significant difference in job or industry structure occurred 
for more experienced engineers with master’s or doctor’s degrees in the 
1957 survey as compared with the 1959 survey the larger increases in the 
earnings of this group between 1957 and 1959 must have been the result 
of other influences impinging on the labour market. The more rapid rise 
in earnings of post-graduate degree engineers compared to engineers 
with bachelor’s degrees may be partly explained by the larger proportion 
of engineers with master’s or doctor’s degrees employed by universities, 
13 per cent compared to 1 per cent of those with bachelor’s degrees. The 
large increases in university salaries in recent years would have more 
effect on the earnings of those with master’s and doctor’s degrees since 
they are more heavily concentrated in universities. 


But the large increases in earnings of engineers who have a consider- 
able amount of experience may be due to a quite different factor. The sharp 
rise in starting salaries of engineers during the years of rapidly increasing 
demand for engineers, 1955—57, was not sustained for this group between 
1957 and 1959. The later increase in the earnings of engineers with over 
ten years of experience during the same period was probably the result of 
this 1955—57 rise in starting salaries being transmitted later to the higher 
echelons of the earnings structure. The possibility of a lag between in- 
creases in earnings of engineers and scientists with little experience and 
increases in earnings for those with more experience has been speculated 

upon by Arrow and Capron. 1} 


The extent of the changes in earnings of engineers and scientists 
with master’s or doctor’s degrees in both the 1957 and 1959 surveys are pro- 
bably subject to more than the average amount of possible error owing to 
the small numbers of cases on which they are based, especially in the 
instance of engineers with advanced degrees. 


With what kinds of employers are the earnings of engineers 
and scientists highest? 


Figure 3, based on Table A—4, indicates that engineers in the private 
sector of the economy, professional service and private industry, earned 
more on the average in 1959 than those in the other sectors. Those em- 
ployed by universities were in general next highest, and those employed 
by governments and high schools lowest. 


Scientists in the professional service sector earned most in 1959 
and those in universities were next in line, followed by private industry, 
high schools, and government in that order. The most noticeable change 


: Arrow, Kenneth J., and William M. Capron, ‘‘Dynamic Shortages and Price Rises: The 
Engineer — Scientist Case’’, Quarterly Journal of Economics, May, 1959. 
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Figure 3 
WITH WHAT KIND OF EMPLOYERS ARE EARNINGS 
IN ENGINEERING AND SCIENCE HIGHEST? 
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from the 1957 pattern shown in Bulletin No. 7 was the increase in the earn- 
ings of those employed in universities relative to all other groups. Scien- 
tists in universities are shown as having median earnings in 1959 $850 
higher than those in industry. It may be noted that despite this, total 
median earnings of scientists in universities were below those of scien- 
tists in industry at all levels of experience, except for those with 11—20 
years of experience where a proportionately large number of scientists in 
universities were concentrated. In contrast, a relatively large proportion 
of scientists in industry were in the 1—10 year experience category where 
earnings were lowest. This resulted in an upward push to the total earn- 
ings figures for scientists in universities and a downward bias for earn- 
ings of those in private industry. 


As in Bulletin No. 7, the earnings differential in 1959 between en- 
gineers and scientists employed by high and by lower paying employers 
tended to widen as experience increased. 


For engineers, the private industry-government differential widens 
from $700 in the case of those who graduated in the last 10 years to over 
$3,100 for those who graduated 31—40 years ago. For scientists, the 
private industry-government differential for the same experience groups 


widens from $550 to $2,400 per year. 


In which types of jobs are earnings of engineers and scientists 
highest? 


Figure 4 and table A—5 indicate that for both engineers and scientists, 
those inthe executive and administrative function earned most in 1959, 
$10,700 and $9,150 for engineers and scientists respectively. In cases 
where numbers reported were large enough to be meaningful, ‘‘testing, 
inspection and laboratory services’’ was the function with lowest earn- 
ings for both engineers and scientists. 


Engineers in both 1957 and 1959 had a broader and higher earnings 
range than scientists. In the executive and administrative function the 
1959 spread from lowest to highest experienced groups was $7,150 in 
engineering and $5,150 in science. Scientists in teaching showed a 
marked change in 1959 from that of 1957, rising from among the lowest 
paying functions to third highest. This undoubtedly reflects the sub- 
stantial university salary increases in the recent past. 
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FUNCTION 


How do the earnings in the various engineering and scientific fields 


compare?! 


In 1959, earnings of engineers shown in Figure 5 and Table A—6 were, 
on the average, $650 higher than earnings of those in science, $8,250 
compared to $7,600. The low to high earnings range among the engineer- 
ing fields was $2,150, from $7,200 for forest engineering to $9,350 for 
mining engineering. In science, the corresponding range was $2,000, from 
general science at $6,450 to geology at $8,450. 


Graduates in mining engineering and architecture had highest and 
second highest earnings respectively — $9,350 and $8,850. 7 


The arrangement of the data by year of bachelor graduation permits 
examination of the earnings by field of specialization in terms of another 
dimension — experience. Some changes of position occurred among the 
various specialties when years from bachelor graduation are considered. 
Forexample, mining engineering relinquishes first place toother special- 
ties for all except the group who graduated 21—30 years ago. This sug- 
gests that the high position of mining engineering earnings results to a large 
degree from the fact that they are an older and more experienced group 
than those in other specialties. In fact, the median age of mining en- 
gineers is 44, compared to 37 for other engineering specialties asa whole. 
Increased experience is strongly associated in all cases with higher 
earnings. 


The high position of geologists’ earnings relative to other science 
specialties (excluding agriculture and forestry) here, as in Professional 
Manpower Bulletin No. 7, may be related in part to the slightly higher 
proportion of geology graduates employed in geology who are in the 
lucrative executive and administrative function — 16 per cent versus 12 
per cent for scientists as a whole (excluding agriculture and forestry). 
Besides, a low proportion of geology graduates are in the less lucrative 
functions of teaching, instruction, extension work, testing, inspection 
and laboratory services, 6 per cent compared to 32 per cent for other 
science specialties as a whole, excluding agriculture and forestry. (See 


Table C—4). 


The data in this section, based on Table A—6, are not comparable to those in Table 6, 
Professional Manpower Bulletin No. 7, for a number of reasons. First, the specialties 
here refer to academic course background rather than employment specialization as in 
Professional Manpower Bulletin No. 7. Second, as stated in the Introduction, earnings in 
the present bulletin are based on salary and non-salary type income taken together where- 
as in Professional Manpower Bulletin No. 7, earnings data were based on ‘‘salary type 
income’? only. Table A~7inthis bulletin is closer to Table 6 in Professional Manpower 
Bulletin No. 7 since it is based on employment specialization. But it should be noted 
that the earnings in Table A—7 include both salary and nonesalary type income. 


The earnings in architecture are different from those given in Table 6, Professional 
Manpower Bulletin No. 7 for the reasons mentioned in footnote+. Non-alary or fee in- 
come is of special importance to a group such as architecture, 55 per cent of whom are 
selfeemployed, compared to 6 and 8 per cent of scientists and engineers respectively, 
It is not surprising that substantial differences in earnings of architects are indicated 
in the present bulletin compared to the previous one. 
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Figure 5 


HOW DO THE EARNINGS OF THOSE IN THE VARIOUS 
ENGINEERING AND SCIENTIFIC FIELDS COMPARE? 
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Figure 6 
IN WHICH REGIONS OF CANADA ARE EARNINGS 
IN ENGINEERING AND SCIENCE HIGHEST? 
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In which regions of Canada are earnings of engineers and scientists 
highest? 

Figure 6 and table A—8 reveal that engineers employed in Quebec 
earned most in 1959, with median earnings of $8,500. Engineers employ- 
ed in the Atlantic region earned least — $7,450. This pattern holds for all 
experience levels except the most recent one, where engineers working 
in Quebec earned somewhat less than those in all other regions except 
the Atlantic. 


The most persistent pattern in engineering as in science was that 
earnings of those employed in the Atlantic region were lowest by a sign- 
ificant margin. In engineering, total median earnings in 1959 of those in 
the Atlantic region at $7,450 were $450 below the earnings of the next 
lowest region, the Prairies, $7,900, and over $1,000 below earnings in the 
highest earnings region, Quebec, where earnings were $8,500. The earnings 
differential between those in the Atlantic region and those in the highest 
earnings region tended to increase with levels of experience. The earnings 
spread of engineers in the Atlantic and Quebec regions increased from 
$450 per year for those who graduated in the last ten years to $1,500 for 
those who received their bachelor’s degrees 21—30 years ago 


For science, total median earnings of $6,200 in the Atlantic region 
were $450 below earnings in the next lowest region, British Columbia — 
$6,650, and $1,350 below the median earnings of scientists in Ontario 
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who earned most — $7,550. The earnings spread between scientists in the 
Atlantic and Ontario regions widened from $750 for those who graduated 
overthe last ten years to $1,550 forthose who graduated 21—30 years ago. 


Are earnings of engineers and scientists born and educated in Canada as 
high as earnings of those who came from abroad? 

Table A—9 provides a comparison of the earnings of those who were 
educated in Canadian universities and those who were educated abroad. 
In general for all experience levels as a group, the median earnings of 
engineers educated abroad — $8,900 — are $700 higher than the earnings 
of those educated in Canada. 


The arrangement of the data for engineers in terms of experience re- 
vealeda different pattern, with those trained in Canadian universities en- 
joying highest earnings at all intermediate levels of experience. The earn- 
ings of the Canadian-trained were almost the same as those of the 
foreign-trained at the 1 to 10 year level of experience. For example, 
the Canadian-trained with 21-30 years of experience earned $10,800, 
or $1500 more than foreign-trained engineers whose median earnings 
were $9,300. Thus, the higher experience of the foreign-trained over 
80 per cent of whom had more than 10 years experience compared to 
only 46 per cent of the Canadian trained with comparable experience ac- 
counts in large measure for their earnings advantage as a group over those 


trained in Canada. 


Figure 7 
HOW DO EARNINGS OF MEN AND WOMEN 
IN SCIENCE COMPARE? 
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On the other hand, a comparison of the earnings of the foreign-born 
educated at Canadian universities with more than 10 years experience shows 
little difference fromthe Canadian-born who were educated at home. 


A comparison of the Canadian-born educated at home and Canadian- 
born educated abroad reveals that engineers with more than 20 years ex- 
perience who were trained abroad enjoyed higher earnings generally than 
those who were educated here. In several cases since the numbers on 
which the earnings data are based are not large for those trained abroad, 
these differentials must be considered with this in mind. 


For scientists in contrast to engineers, earnings differentials in 
favour of the foreign-trained persisted at all experience levels and were 
$850 per year for all levels of experience taken together. 


How do earnings of men and women compare? 


Male and female earnings comparisons for engineering have been 
omitted in Figure 7 and table A—10 owing tothe small number of women in 
engineering. 


The 1959 earnings of scientists at all experience and education levels 
were $7,150 for males and $4,700 for females giving an overall male- 
female earnings differential of $2,450 per year. Persistent narrowing of 
the differentials occurred in two directions: as education increased and 
as experience increased beyond the 20 year level. The overall male- 
female differential at the bachelor level was $2,350 but only $1,550 at the 
doctoral level. The differential was $2,100 for those who graduated with- 
in the last 10 years but only $100 for those who graduated 31—40 years ago. 


The overall male-female earnings differential was increased by the 
fact that women in science are a somewhat younger group than men and 
experience and earnings are positively associated. Over 62 per cent of 
the women graduated within the last 10 years compared to only 46 per cent 
of the men. 


Do those in scientific and technical professions who are self-employed 
have higher earnings than those who are working for an employer? 


Table A~—1] and Figure 8 make possible a comparison of the earn- 
ings of the self-employed with those who were working for an employer, by 
various industry groups. 


The broad conclusion is that those who are self-employed enjoy a 
considerably higher level of earnings than those who are not. In engineer- 
ing for example, those who worked for an employer earned $8,150 in 1959 
while the self-employed as a group earned $10,900, an earnings differ- 
ential of $2,750. 


In science, architecture, and veterinary medicine, the corresponding 


differentials were $750, $5,150, and $1,150 respectively. 


In terms of industry group, however, scientists who were self-employ- 
ed in private industry earned less than those who worked for an employer 
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Figure 8 
HOW DO EARNINGS OF THE SELF-EMPLOYED COMPARE 
WITH EARNINGS OF THOSE WORKING FORAN EMPLOYER? 
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in spite of the over-all differential in favour of the self-employed. Other 
data in the survey indicate that a large proportion of self-employed in pri- 
vate industry are recent graduates working in the primary industry sector, 
most likely agriculture, where earnings are considerably lower than the 
median earnings for all industries as a group. Earnings of veterinarians 
in the private sector were almost the same for the self-employed as for 
those who were working for an employer. 


To what degree do the scientific and technical professionals employed by 
universities and other types of employers supplement their regular earn- 
ings?? 

Scientific and technical personnel do not rely entirely on regular 


earnings for their total income. Almost 6 per cent supplement their earn- 
ings with other professional income as shown in Figure 9 and table A—12. 


There were differences among the various types of scientific and tech- 
nical professionals in the extent to which they supplemented their regular 
earnings. Only 4 per cent of all engineers supplemented their regular earn- 
ings, but 1] per cent of the architects reporting did so in 1959. Eight per 
cent of scientists and of those in veterinary medicine similarly added to 
their earnings. 

Figure Y 
TO WHAT DEGREE DO ENGINEERS AND SCIENTISTS EMPLOYED 
BY UNIVERSITIES AND OTHER TYPES OF EMPLOYER 
SUPPLEMENT THEIR REGULAR EARNINGS? 
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Source: Table A~12 


: Figures given in this section are in no way comparable to those presented in the corres- 


ponding section of Professional Manpower Bulletin No. 7. The former report placed the 
earnings of the self-employed in the ‘‘other professional income’’ category, whereas 
the present report places the earnings of the self-employed in the ‘‘earnings only”’ 
category. 
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The likelihood of one supplementing one’s income varied markedly 
as between those employed in different industries. As might be expected, 
those in educational institutions, universities and high schools, supple- 
mented their earnings to a much greater degree than those employed else- 
where. Only 3 per cent of all scientific and technical professionals in 
private industry supplemented earnings with other professional income, 
but 28 per cent of all those in universities and 20 per cent of all those in 
high schools did so. The percentage of those supplementing their earn- 
ings with other professional income was about 6 per cent for government 
and for professional service. 


In contrast to the general pattern which showed a higher proportion 
of scientists with supplementary professional earnings, 40 per cent of 
the engineers in universities compared to only 23 per cent of scientists 
in universities added to their regular earnings. 


From Table A—13 it is apparent that educational level exerts some 
influence in determining the degree to which regular earnings are supple- 
mented with other professional earnings. The higher the educational level, 
the greater the extent to which people tended to supplement their regular 
earnings. 


Figure 10 
HOW MUCH SUPPLEMENTARY EARNINGS DO THOSE IN ENGINEERING 
AND SCIENCE WHO ADD TO THEIR REGULAR EARNINGS 
ACTUALEYSREGELVE? 
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In the case of both engineers and scientists, approximately 4 per 
cent of those at the bachelor level compared to around 9 per cent at the 
master’s and 13 per cent at the doctor’s level received additional profes- 
sional income. For those in universities, this tendency was less evident 
especially as between the master’s and doctoral level. 


In Table A~14 and Figure 10, some indication is given of the amount 
of supplementary income that was earned by engineers and scientists who 
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worked for various types of employers. Of those engineers who did supple- 
ment their incomes, almost one-half earned $950 or over per year in addition 
to regular earnings. About one-third of all scientists who supplemented 
their regular earnings earned $950 or over. 


But about 7 out of every 10 engineers in universities who earned extra 
income earned $950 or over. In the case of scientists employed by univer- 
sities 5 out of every 10 supplemented their regular earnings. 


It is apparent that an account of the earnings of scientists and en- 
gineers in universities must take intoconsideration both the substantial num- 
ber who supplement their earnings and the amount of those supplementary 
earnings. Almost one out of every four scientists and two out of every five 
engineers supplement their earnings. About 50 per cent of the scientists 
who supplemented their earnings earned over $950 per year but 70 per cent 
of the engineers who added to their regular earnings received over $950 per 
year in supplementary earnings. 
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Chapter 2 — EMPLOYMENT 


Employment data on scientific and technical professionals are given 


in Tables 3 to 5, and Tables B—1 to B—8. 


Who employs scientific and technical personnel, especially the recent 
graduates?! 


The data for this section are given in Tables 3,4 and 5. As inearlier 
surveys made by the Department of Labour, the results of the 1959 survey 
indicated that there were wide differences among the major industrial groups 
in the employment of engineering and scientific personnel. Some 80 per 
cent of the engineers were in private industry (including professional 
service) while only 47 per cent of the scientists were similarly employed. 


The manufacturing industries taken together employed 37 per cent 
of the engineers but only 22 per cent of the scientists. The proportion of 
engineers employed in manufacturing industries was higher than that of 
scientists, and was concentrated to a much greater degree in those in- 
dustries producing durable goods.2 Twenty-one per cent of all engineers 
were in the durable goods manufacturing sectors, compared to 5 per cent 
of those who were trained in science. In the remaining manufacturing in- 
dustries, mainly non-durables, the proportions of engineers and scientists 
were about even, 16 and 17 per cent respectively. 


The proportion of engineers in construction, transportation, storage 
and communication, and public utilities was also much greaterthan the 
proportion of scientists, 18 per cent compared to 4 per cent. The same was 
true of professional service. 


But scientists were more heavily represented in governments than 
were engineers, the respective proportions being 33 per cent and 17 per 
cent. Scientists were more heavily represented with the federal govern- 
ment — 20 per cent as opposed to 9 per cent of the engineers being so 
employed. However, the proportion of engineers employed by local govern- 
ments was higher than scientists — 3 per cent compared to 1 per cent. 


: Differences between figures given here and those provided in Professional Manpower 
Bulletin No. 7 do not necessarily reflect changes in the actual employment distribution 
of scientific personnel. Coverage of high school teachers was substantially increased which 
probably accounts for their apparent increase from 3 per cent to 11 percent of the scientific 
personnel surveyed. Because of this the percentages of scientists employed in other im 
dustry groups are lower, as are percentages which represent combinations of scientists 
and engineers. While coverage of engineers employed in high schools was similarly in- 
creased, their number is so small as to have virtually no effect on the data. In addition, 
it should be noted that in this bulletin, the Armed Forces are included inthe ‘Federal 
Government’’ category. But the basic survey data identify armed forces personnel as such 
should information on them be required. See Appendix 2 for additional information on in- 
dustry groupings. 


Includes: wood products; iron and steel products; transportation equipment; non-ferrous 
metal products; electrical apparatus; non-metallic mineral products. 


Ps, 
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Table 3 — Employment in Engineering and Science by Selected Industries, 1959 


% 
Primary (except mining) ............cccsccssceses 4 
Midind hp ere ci aiues ach Scnatecectretcaree cdecssneasedvoteceoes 4 
Manufacturing 

Foods, Beverages and Tobacco ........... u 4 

Rubber, Leather and Textiles. ............ 1 1 

Wood | Prod uCtS & ccckscecdeissescsdpeastessccuesececass 1 l 

Paper: Products 2222o.tpcc-oseuseeccecsteees tame 4 3 

Iron and Steel Products ...........cscsccssssess 7 1 

Transportation Equipment ................00 3 1 

Non-Ferrous Metal Products .........s..0<0 2 ji 

Electrical Apparatus ............-csssccescceseee i 1 

Non-Metallic Mineral Products ............ 1 s! 

Petroleum and Coal Products ............ 3 a 

Chemical Products ...........cccccccssssssescccess 6 r 

TALL CRUGES Itcceeccencoccertttettttescsccetatscecenenttts 1 * 

Total, Manufacturing ...........cccsscsscceess ae 
GoOnstruction ys eee eraccteerescetectteeeee } 
Transportation, Storage and 

Gomminii at ion oi css vctvcccntsasessence cesces cease 2 
PabliciUtilitieay. 263. 2.cr ee BRS 1 
Trade, Finance, Insurance, 

Reali bk state: g2 25.5 tater ee 7 
Professional Service ...............cccccscessceses 4 
UNI Vere tl @Sae ce. cicccccocsrtccctaer cette iene 9 
Governments 

Federal Government .............cccccsscosccscees 20 

Local Governments.......cccccccccscssccccesccoees 1 

Provincial Governments ...............sscsccess iz 

Total, All Governments.............cccsessss 33 
HIB SCHOOLS couesrecesetvcctseccres stsetsacertecarraree 11 
Other Industries. ..........ccccccccccccccscsccssccsceees 2 

Total, All Industries .......................0. 100 


Source: Survey of Scientific and Technical Personnel, 1959. 
* Less than \ of one per cent. 
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A larger percentage of scientists than engineers were employed with 
provincial governments, universities and high schools. 


Table 4 makes possible a comparison of the experience levels of en- 
gineers in various industries. Just over one-half of all engineers had less 
than ]] years’ experience, but the proportion of engineers in this youngest 
group varied considerably from industry to industry. Engineers employed 
by governments tended to be somewhat younger than those employed by 
private industry as a whole. For example, 58 per cent of the engineers 
employed by governments had less than 1] years of experience compared 
to 52 per cent of those in manufacturing. In the case of major industry 
groups employing engineers, the federal government and industries manu- 
facturing petroleum and coal products had the largest proportion of en- 
gineers in the youngest experience category, 61 and 62 per cent respect- 
ively. At the opposite extreme, manufacturers of non-metallic mineral 
products, universities, and mining industries tended to have smaller pro- 
portions of young engineers — 40, 44 and 46 per cent respectively with 
under 1] years of experience. 


Table 5 compares the level of experience of scientists in various 
industries. The same proportion of scientists as engineers, about one- 
half, had less than 1] years of experience. The percentage of young scien- 
tists employed by governments as a whole and by manufacturing industries 
was Close to the general average for all industries, about one-half having 
less than 11 years of experience. But wide differences in the experience 
levels of scientists were exhibited by some major employers of scientists. 
Universities had the smallest proportion of young scientists — 33 per 
cent. The mining and the petroleum and coal products manufacturing in- 
dustries had the largest proportion of young scientists, 61 and 60 per cent 
respectively. 


How do field of employment specialization and type of job performed vary 
from one industry to another? 


Tables B—1 and B—2 show the relationship between industry and 
field of employment specialization for scientists and engineers.! Table 
B—1 shows that of the engineers who remained in engineering fields of 
employment specialization, the largest single group, 37 per cent, went to 
the manufacturing sector although there was considerable variation among 
fields of employment specialization as shown in Table B—1. For instance, 
76 per cent of those in chemical engineering, and 62 per cent of those in 


. The basic breakdown here was in terms of academic course, so architecture and vete- 
rinary medicine are excluded since the basic course groups are engineering and science. 
Only those engineering and science graduates who shifted into the architecture and 
veterinary medicine fields of employment specialization appear under the latter headings. 
This accounts for the small totals which appear under the employment specialties of 
architecture and veterinary medicine in Tables B—1 and B—2. In Table B—1 it may 
also be noticed that about 10 per cent of the science graduates appear in engineering 
fields of employment specialization, and in Table B—2 that about 13 per cent of the en- 
gineering graduates moved out of engineering into other fields of employment specializa- 
tion. 
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mechanical engineering, compared to only 8 per cent of those whose field 
of employment specialization was civil or mining engineering, were em- 
ployed in manufacturing. Engineers in the different fields of employment 
specialization were predominantly employed in the particular manufactur- 
ing industries which one would anticipate. For example, 42 per cent of 
all engineers specializing in aeronautical engineering were employed in 
the transportation equipment industry. Twenty per cent of those in metal- 
lurgical engineering were in non-ferrous metal products and 2] per cent 
in the iron and steel industry. 


Although the three levels of government together employed 17 per cent 
of the practising engineers, there was a divergence between fields of em- 
ployment specialization. Governments employed 38 per cent of allthose 
engaged in aeronautical engineering, and the same proportion of civil en- 
gineers but only 4 per cent of those in chemical engineering and petroleum 
engineering. 


Professional service employed 11 per cent of all practising engineers, 
but 19 per cent of all civil engineers reporting in the survey were in this 
sector. Furthermore, civil engineers represented 52 per cent of all the 
practising engineers engaged in the provision of professional Service to 
business. 


Table B—2 shows that almost one-quarter of the science graduates in 
the science category of fields of employment specialization were employed 
in manufacturing industries, but they were most unevenly distributed by 
fields of employment specialization. Those working in chemistry alone 
accounted for half of all the science graduates in manufacturing. All other 
scientific fields of employment specialization were very lightly represented 
in manufacturing, 


Differences existed among the fields of employment in science inthe 
extent to which they favoured certain industries. Over one-half of the 
chemists were in the manufacturing sector, compared to 2 per cent and5 
per cent of those in mathematics or physics. The pattern was reversed in 
the university sector, with 9 per cent of the chemists and 25 and 20 per 
cent respectively of mathematics or physics graduates employed there. 

Ofthe science graduates working forthe government, 696 out of 1,483, 
nearly half, were working in agricultural fields of employment specializa- 
tion. The federal and provincial governments together employed 60 per 
cent of all scientists whose fields of employment specialization were in 
agriculture. The federal government alone employed 49 per cent of all 
scientists working in physics. 

The largest single group of science graduates employed by universi- 
ties were working in biology, 99 out of 439 or 23 per cent, and the second 
largest group were in agriculture, these fields of employment specializa- 
tion together accounting for 43 per cent of those with scientific under- 
graduate training employed by universities 

The type of job performed as well as the field of employment special. 
ization varied from industry to industry as Tables B—3 and B—4 show. 
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Scientists tended to concentrate in research and development, 23 per 
cent; teaching, instruction and extension work, 2] per cent; and executive 
and administrative functions, 18 per cent. Engineers were concentrated in 
functions of executive and administrative, 29 per cent; design, 15 per 
cent; production operation and maintenance, 15 per cent. The detailed in- 
dustrial breakdowns of scientists and engineers by functions and type of 
employer are shown in Tables B—5 and B-6. 


Tables B—3 and B—4 indicate that although scientists are a numerical- 
ly smaller group than engineers, they outnumbered them in the functions 
of field exploration, research and development, teaching, instruction and 
extension work, and testing, inspection and laboratory services in ratios 
of approximately 4 to 3, 2 to 1, 4 to 1, and 3 to 2 in that order. There 
were also more scientists than engineers employed by primary industries, 
universities, the federal government and high schools, the ratios being 
6 to 1, 5to 1, 4 to 3, and 8 to 1 respectively. More engineers than scien- 
tists were, of course, employed in manufacturing industries, but in foods, 
beverages and tobacco production scientists outnumbered engineers in 
the ratio if nearly 3 to 1. Although there were more scientists than en- 
gineers in the federal government, there were more engineers in execu- 
tive and administrative positions in the federal government than there 
were scientists. Furthermore, although there were more scientists than 
engineers inresearch and development positions in the country asa whole 
there were slightly more engineers than scientists in research and deve- 
lopment positions in the manufacturing sector of the economy. This re- 
flectsthe greatertendency for engineers to enter the manufacturing industry. 


Considering engineers alone, Table B—3 shows that in the manufac- 
turing industry, as a whole a considerably higher percentage,23 per cent, 
performed the functions of production, operation and maintenance than in 
all industries together, 15 per cent. In the manufacturing sector, the pro- 
portion in design was about the same for all types of industries. The pro- 
portion in manufacturing engaged in sales, service, marketing and pur: 
chasing was slightly higher at 14 per cent compared to the average for all 
industries of 10 per cent. Amongst the manufacturing industries there was 
considerable variation. The industries with the largest proportions of 
their engineers involved in designing work were transportation equipment, 
electrical apparatus, and iron and steel with 26, 24 and 20 per cent res- 
pectively. Two of these three industries which had unusually high per- 
centage of their engineers occupied in sales, service, marketing and pur- 
chasing — the electrical apparatus industry with 23 per cent and the iron 
and steel industry with 2] per cent. 


Slightly over one-half —52 per cent ofthe engineers in trade, finance, 
insurance, and real estate — were engaged in sales, service, marketing 
and purchasing and another 25 per cent were in executive and administra- 
tive positions. 


Of the engineers in professional service, one-third recorded their 
function as designing and nearly one-quarter stated they were in execu- 
tive and administrative posts. 
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While the largest group of engineers in the federal government, 34 
per cent, were in executive and administrative work, the proportion en- 
gaged in research and development, 22 per cent, was the highest for any 
type of employer. Provincial and local governments had high percentages, 
23 percent and 22 per cent respectively, of their engineers occupied with 
construction, installation and erection. 


The figures in Table B—4 show the functions performed by scientists 
working in different industrial sectors. 


Scientists employed in manufacturing industries tended to enter ex- 
ecutive and administrative and research and development positions — 23 
per cent of the total were engaged in each. They differed from the average 
for all scientists by having a greater percentage in production, operation 
and maintenance, sales, service, marketing and purchasing, and testing, 
inspection and laboratory work — 18 per cent, 13 per cent, and 13 per 
cent respectively — than did scientists as a whole. 


Every fifth scientist employed in Canada worked for the federal 
government and over one-half, 53 per cent, of the scientists so employed 
were in research and development positions. In fact, the federal govern- 
ment directly employed nearly one-half of the Canadian scientists en- 
gaged in research and development. 


The major functions performed by scientists in provincial govern- 
ments were teaching, instruction and extension work — 3] per cent — and 
executive and administrative — 23 per cent. 1! 


What work functions are performed by men, younger graduates and those 
who have post-graduate degrees in scientific and technical fields? 


Tables B—5 and B—6 deal with the relations among jobs, experience 
and level of education of engineers and scientists. Scientists comprised 
only 36 per cent, of the total number of engineers and scientists, but they 
comprised 80 per cent of the scientists and engineers in teaching posi- 
tions, 59 per cent of all scientists and engineers in testing, inspection 
and laboratory services, and 65 per cent of those in research and develop- 
ment positions. On the other hand, they were under-represented relative 
to engineers in administrative and executive positions, possibly because 
relatively few of them were in private industry as shown in Tables B—] 


and B—2. 


Table B—5 shows that the functions performed by engineers varied 
with experience levels. Nearly half of the engineers with 30 or more years 
of experience were in executive or administrative posts in 1959, but only 
16 per cent of those with less than 1] years of experience were in such 


1 A small but undetermined number of high school science teachers appear to have reported 
themselves as employees of local governments rather than of school boards. For this 
reason, the figures for scientists employed by local governments and by high schools may 
not be completely accurate. This, of course, will not affect the reliability of the figures 
for other employers. 
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positions. The opposite tendency can be seen in such functions as pro- 
duction, operation and maintenance, research and development and design 
where the percentage so engaged declined with increasing years of ex- 
perience. 


In Table B—6 it is found that scientists displayed basically the same 
pattern as engineers in regard to experience and function performed. Near- 
ly one-third of the scientists with 30 or more years of experience were in 
executive or administrative work while only slightly more than one-tenth 
of the more recent graduates were thus employed. The trend was similar 
but weaker in regard to teaching, instruction and extension work, where 
29 per cent of those with 30 or more years of experience were so occupied 
as compared with 19 per cent of the more recent graduates. Trends in the 
opposite direction are observable in respect to testing, inspection and 
laboratory work, research and development, sales, service, marketing and 
purchasing in particular. The percentage engaged in testing, inspection 
and laboratory services for example, rose from 3 per cent for those with 
more than 30 years of experience to 9 per cent for those who graduated 
less than 1] years before the date of the survey. 


The data also permit a few generalizations in regard to the relation- 
ship between function and level of education for both scientists and en- 
gineers, although the number of engineers with post-graduate degrees is 
rather small in some of the classifications. In general, the more education 
a scientists or engineer received, the less likely he was to be engaged 
in executive and administrative work, production, operation and main- 
tenance or sales, service, marketing and purchasing. On the other hand, 
he was more likely to be occupied with either research and development 
or teaching, instruction and extension work. These associations between 
level of education and function performed hold true at most but not all 
levels of experience. For instance, considering the scientists who gra- 
duated from 11 to 30 years before the survey was made, 19 per cent of 
those with bachelor’s degrees, 22 per cent of those with master’s degrees 
and 30 per cent of those with doctor’s degrees were engaged in teaching, 
instruction and extension work. But the association between level of 
education and work function performed was not evident in the case of 
scientists engaged in teaching who graduated less than 11 years before 
the survey date. Nineteen per cent in this group who held only bachelor’s 
degrees were in teaching jobs, as were 19 per cent of those with master’s 
degrees, and 22 per cent of those with doctor’s degrees. 


In Table B—7, a comparison is drawn between the proportion of men 
and women who performed certain types of jobs. Since the ‘‘engineering”’ 
and ‘‘science”’ specialties used here are based on employment, this table 
is comparable to Table 11 in Professional Manpower Bulletin No. 7. 


Only a fraction of one per cent of those in engineering were women. 
In science, 183 out of 4,443 0r about 4 per cent were women. The vast 
majority, 84 per cent, of women scientists were concentrated in testing, 
inspection and laboratory services, teaching, instruction, extension. 
work, and research and development. Even in testing, inspection 
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and laboratory services where they were most heavily concentrated, 
they accounted for only 15 per cent of the scientists involved. 


In which scientific and technical fields are the greatest proportion of 
women found? 


Only a very small percentage of scientists and engineers were 
women, as shown by Table B—8. The 2 per cent of the total who were 
women are unevenly distributed between fields of employment specializa- 
tion. While the percentage of women in engineering fields was negligible, 
they made up 6 per cent of the total of scientists, excluding those in 
agriculture and forestry. Within the fields of science they were again un- 
evenly distributed, being most heavily represented in the fields of bio- 
logy and mathematics, where they comprised 22 per cent and 9 per cent 
of the total respectively. 
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Chapter 3 - RELATION BETWEEN EMPLOYMENT AND EDUCATION 


Information on the relation between the employment and educational 
background of scientific and technical professionals is included in Tables 


6 to 9 and Tables C—1 to C—4. 


Table 6 — Undergraduate Course by Field of Employment Specialization, 
Scientific and Technical Professionals, 1959 


Undergraduate Course 


Life Sciences (Agriculture, Biology, a 
Forestry, Veterinary Medicine)........... 2, 664 
GOGlOZV Aiea ..b-lererterectertsonedicsostessecstett needa: 280 
Physics or Mathematics and Physics.... 440 
Chemistry and Chemical Engineering.... | 1,874 
MAUR OMALICH OTe cetstvcntcectccartsandenccrecsectoeses 115 
Engineering (excluding Chemical Eng.)..| 7,537 
RT OORT DULY aocrpacscas cece ctdises cpusiansdccarasiouteaseeeie _ 
Architecture  ...............s000 jroenbacpestoreeseersete 2s 381 
OED OF caccacectantaeek icc ccdhtectel nateeatesecars baseeteceseuen 1, 058 
Non-Engineering, Non-Scientific ........... 18 
Total — All CourSeS  ............cescsccssees -- | 14,367 


Source: Table C—1 


Those who Took 
Undergraduate 
Course 


Per cent 


100 


100 


100 


100 


100 


Those who Worked 
in a Field 
of Employment 
Similar to Under- 
graduate Course 


Per cent 


76 


79 


42 


63 


58 


81 


Are graduates with only bachelor's degrees employed in fields that are 


closely related to their academic courses of study? 


The course-field picture is one aspect of the career patterns followed 
by scientific and technical professionals working in Canada. A substantial 
proportion of the scientific and technical professionals did not proceed 
into a field of employment specialization directly related to their academic 


training after bachelor graduation. 


Table C—1 shows that 8,065 out of 14,367 or 56 percent of the 


scientific and technical persons worked in fields of employment special- 
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ization which corresponded to their undergraduate courses. ! Conversely, 
44 per cent worked in fields which did not directly correspond to their 
academic course. 


But in Table 6, the course-field shifts are given in the context 
of a broader grouping of similar academic courses and employment fields 
than in Table C—]. The proportion who moved outside these broad 
groups was only 29 per cent. About 20 per cent of the engineering grad- 
uates were employed in fields of employment specialization outside 
engineering fields. This narrowing of course-field movement probably 
presents a more accurate picture of the extént of such movement. 
Courses such as mathematics and physics and chemistry, which showed 
a large outward movement, provide a general training which is utilized 
in many other areas of activity. 


The course-field movement was analyzed in more detail from two 
standpoints: first, movement from course to employment fields; secondly, 
movement to fields of employment specialization from various courses. 


From the first viewpoint, the relevant question was: What fields of 
employment specialization did those in various courses enter? Within en- 
gineering, the two extremes are chemical and petroleum engineering. Of 
those who graduated in chemical engineering, 298 out of 1,142 or 26 per 
cent, were shown as having become employed in chemical engineering. 
Three hundred and forty-eight out of 1,142 or 30 per cent, were employed 
in the field of chemistry. The significance of this is not entirely clear, 
first because the two fields are so similar that they should perhaps be 
considered together. Secondly, in the survey classification list of fields 
of employment specialization, a wider choice of sub-specialties was 
given under chemistry than under chemical engineering and so a good 
many chemical engineers may have classified themselves in the field of 
chemistry since they did not find an appropriate sub-specialty in the 
chemical engineering list. 


In the case of petroleum engineering a high proportion, 47 out of 50 
or 94 per cent who graduated in petroleum engineering became employed in 
the petroleum engineering field. The same was true for architecture and 
veterinary medicine, with only 5 per cent becoming employed in fields dif- 
ferent from their undergraduate course specialties. In the case of graduates 
in biology, although over 2 out of 5 were employed in fields shownas 
different from the undergraduate course taken, over half of these latter or 
1 out of 5 were employed in agriculture, a field closely related to the 
life science, biology. 


- Professional Manpower Bulletin No. 7 showed a higher proportion — 70 per cent — so 
employed. The difference in the present report is due mainly to the change in coding 
and tabulating, which resulted in the inclusion of about 1,750 persons, the ‘‘non- 
practicing’’, who indicated that they were not working in scientific and technical fields 
of employment specialization. 
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Other courses such as general science and engineering physics did 
not have fields of employment listed which directly corresponded to 
courses of undergraduate study, and graduates from these courses went 
into a variety of fields of employment specialization. Over 1 out of 4 
general science graduates, a higher proportion than in any other spec- 
ialty, were not in the scientific or technical fields at all. For agricul- 
tural graduates, the proportion not in scientific or technical fields was 
almost 1 out of 5. 


The other way of approaching the course-field data was to ask the 
question: What academic courses did those in the various fields of em- 
ployment specialization take? In several cases, it was apparent that 
although certain courses may not have contributed a large proportion of 
their graduates to ‘‘outside’’ employment fields, these employment fields 
had nevertheless drawn a substantial proportion of their personnel from 
these particular academic courses. 


In the case of the petroleum engineering course, for example, about 
1 out of 20 petroleum engineering graduates were employed outside the 
petroleum engineering field. But in the employment specialty of petroleum 
engineering, 9 out of 10 were trained in academic courses other than 
petroleum engineering. About 1 out of 20 graduates in architecture worked 
outside the field of architecture, but over 1 out of 4 employed in 
architecture were trained in academic courses other than architecture, 
mainly in engineering courses. 


In the case of engineering courses as a whole, for example, (excluding 
chemical engineering) the reverse pattern was true. Although 1 out of 5 
engineering graduates worked in employment fields outside engineering, 
yet only 1 out of 10 persons employed in engineering fields as a whole 
took academic courses outside engineering. 


A further question was whether the course-field movement was in 
any way associated with earnings, as shown in A—6. A preliminary 
examination suggested that there was no clear-cut relation, for example, 
between movement into a field of employment specialization with high 
earnings and movement from an academic course specialty where earnings 
were typically low. And even if such an association were discovered, 
the conclusion would still be in doubt. Many reasons besides earnings 
could account for such movement, such as similarity of training require- 
ments of particular courses and fields; demand for new entrants in par- 
ticular fields and industries associated with those fields; attractiveness 
of particular fields, etc. It would be necessary to standarize such 
factors and hold them constant before an association could be established 
between course-field movement and earnings. 


Are scientific and technical professionals employed in the geographical 
region where they were educated? 


The information in Tables 7 and C—2 provides an indication of re- 
gional movement of engineers and scientists who were educated and em- 


37 


‘S—-D e1q8,L *e2ane¢ 


=. OLP .Z T jee eeecseceocoe Yo) &2) cots pus 
ZuyJeautsuq *[vj}0.L 


— LO9 a pecceeceoe gouUetoSs *[810.L 
og. 926 sensseneonseoneeeneee® QTUTOB 
i 8L0 7 persaraaerer ess "SOT ICL] 
81+ 6S of FOSCOOSS OOSOCOOSSEGCCES OTIBjUO 
9 si €&6 2a Seeeoaoeesoececcoese daqany 
I¢- OLP seeeseneneeeneeeneeees OTAUBTYW 
gouetog 
- £98 °L “* SUTIseUTSU “TBjIO.L 
ST- Ob sesassensseneeneeeeees OTT OB 
6h— 619 8 T veecoccesecosocoocoosoe eBid 
€1T+ L2Z ce pecccescocesooeoseccs O1IBqUO 
0c+ pecesc seeevoevecssecoe daqeane 
OL- seoseemeescenerenees STAUBT TY 
ZUTIBOUT3UY 
% 
O-V)9-8) ||| (O-v(0-a) }} ea 
{usu eee yuow 
-kojduq jo ~AO[GUY pus uoy3Bon pA 
4qUaD 18d BSB juaWaAOW jUSUIDAOW bed Sheard sc ayenpeiziopun| Ted 
(4 10 —) uTBy pIBVAU] pisajno oqen pels JO 908[d 


-lapun 


JO SSO] 12N JO a0ejd 


6S6| ‘sueuAojdwg jo e320] pud uol}jDanpy eyonposHsepuy) jo uo; Gey 
jO Suze] uy Dpouns u; peAojdwy 535;4uUs}9¢ puD suseu/Gug yo gusuIaAOW jDUO;Hey-seju] — / @]qD] & 


ployed in Canada, as well as some idea of the regional variation in the 
ratio of engineers to scientists. The data may be examined from two view- 
points: to determine where in Canada the graduates went for employment 
after graduation and to determine where those employed in the various 
regions received their undergraduate education. The analysis will deal 
only with those who were educated and employed in Canada. 


The data are arranged in order to illustrate insofar as the data 
allow, the comparative ‘‘losses’’ and ‘‘gains’’ of the various regions in 
terms of the proportion of engineers and scientists educated in par- 
ticular regions who were no longer employed there. The outward and 
inward pattern of ‘‘movement’’ among regions is also indicated by the 
the data, within the limitations noted in the previous footnote. ‘‘Gross 
loss’’, (A—C) was calculated by subtracting the number who were sstill 
employed in the region where they were educated from the total number 
educated there. “‘Gross gain’’, (B—C) was calculated by subtracting the 
number who were still employed in the region where they were educated 
from the total number employed there. ‘‘Outward movement’’, (A—C)/A 
was calculated by taking the number of those who were employed out- 
side the region where they were educated as a proportion of those who 
were educated there. ‘‘Inward movement’’, (B—C)/B was calculated by 
taking the number of those who were educated outside the region where 
they were employed as a proportion of those employed there. Finally, 
[ (B—C) — (A—C)_]/B represents the net number lost or gained as a 
proportion of total engineers and scientists employed in the various 
regions. 


About 1 out of 3 engineers and scientists were employed outside 
the province where they were educated. Engineers who received un- 
dergraduate degrees in Ontario or Quebec were less prone than those 
educated in other regions to be employed elsewhere. The difference in 
this respect was greatest between the Ontario and the Atlantic regions. 
Two out of 10 engineers who received their undergraduate education in 
Ontario were employed in other regions of Canada, but a substantial 
majority of the engineers reporting as graduating from Atlantic univer- 
sities, more than 5 out of every 10, obtained employment elsewhere 
in Canada. 


i These data are very crude mobility indicators for a number of reasons. In the first 


place these data are not related to any definite time period. Secondly, the mobility of 
native-born in a region cannot be inferred from the data since ‘‘moving’’ in this case 
is defined as graduates in one province who became employed in another. This does 
not indicate geographic mobility in the usual sense since the ‘*movers’’ may have 
maintained permanent residence in one province e.g, Ontario, and gone to another 
area to study e-ge, Quebec. In addition, the figures probably understate the per 
centage of the graduates from any one region who leave that region to work. This occurs 
because the survey covers primarily engineers and scientists working in Canada. An 
undetermined number of Canadian-educated engineers and scientists have permanently 
left Canada to work elsewhere and so do not appear in the survey. The figures given 
elsewhere in this report of ‘‘Canadians not working in Canada’”’ do not adequately re- 
present the size of this group. The figures representing foreign-educated scientists and 
engineers working in Canada are, of course, more representative. 
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For scientists, the Ontario-Atlantic contrast was even greater, the 
corresponding ratios being about 2 out of 10 in the case of Ontario, 
and 6 out of 10 in the case of the Atlantic region, who were employed 
outside the area where they received their undergraduate education. 


Within the limitations noted in footnote’ on the previous page, the 
data provide some idea of the degree of inward mobility. A majority of 
engineers and scientists working in a particular region, an average of 
7 out of 10, received their bachelor education in that region. For engi- 
neers, the Quebec and Pacific regions drew proportionately more from 
other regions of Canada, 40 per cent and 36 per cent respectively, and 
the Atlantic and Prairie regions drew proportionately least, 23 per cent 
and 24 per cent respectively. 


In the case of scientists, in contrast with the situation for engineers, 
the Atlantic region drew more from other Canadian regions, 42 per cent, 
and the Prairie region least, 21 per cent. 


Table 7 also indicates the ratio of net loss or net gain in terms of 
employment by region. Briefly, the Atlantic region was a substantial net 
loser of engineers and scientists, but Ontario in the case of both en- 
gineers and scientists, and Quebec in the case of engineers, were sub- 
stantial net gainers. Net loss in the Atlantic region was 70 per cent of 
engineers and 5] per cent of scientists employed in the Atlantic region. 
This means that after losses and gains are compared, the proportion of 
engineers ‘‘donated’’ by the Atlantic region to other parts of Canada was 
70 per cent as great as the number actually employed in the Atlantic 
region. Ontario, on the other hand, gained a net of 20 per cent as many 
engineers as the number actually employed in Ontario. The Pacific region 
lost a net 13 per cent as many engineers as were employed there. 


For scientists, all regions lost and only Ontario had a net gain, 18 
per cent of all scientists employed in Ontario. The Atlantic region had a 
net loss of 50 per cent as many scientists as the number employed there. 
The Quebec and Pacific regions almost broke even, each having a net 
loss of 6 per cent as many scientists as were employed there. 


The data also throw some light on the geographic mobility pattern 
in Canada. Table C—2 shows that Ontario and Quebec interacted strongly 
with a large proportion of graduates shown as ‘‘moving”’ between these 
two provinces. The Atlantic region and the Ontario and Quebec regions 
were also related with with interaction being more one-sided, i.e., usually 
‘“‘movement’”’ from the Atlantic to the Central regions. The Prairie and 
Pacific regions interacted very little with the Atlantic region, but more 
with Ontario and Quebec and most of all with each other. 


Another relationship which can be derived from Table C—2 is the 
regional variation in the ratio of scientists to engineers. The Prairie 
provinces had the highest ratio of scientists to engineers, nearly 9 to 
10. The Atlantic and Pacific regions had slightly lower ratios of roughly 
8 to 10 and 7 to 10 respectively. Ontario and Quebec had the lowest 
ratios with 5 to 10 and 4 to 10 respectively. The differences between 
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the ratios are functions of all the variables determining the pro- 
vince of employment of scientific and engineering personnel. One of the 
most important of these variables is undoubtedly the fact that a much 
higher percentage of engineers than scientists are working in private in- 
dustry, and that Canadian industry is concentrated in Ontario and Quebec. 
Also, the inclusion of those with agricultural training in the group of 
scientists probably tended to increase the ratio of scientists to engineers 
in the agricultural regions of Canada. 


Finally, the arrangement of the data in Tables 8 and C—2 allow a 
comparison of the amount of experience of engineers and scientists in 
various regions. 


Table 8 — Proportion in Engineering and Science Who Received Bachelor's 
Degrees in the Ten Years Preceding the Survey, by Region of Employment in 
Canada, 1959 


Those who received bachelor’s degrees 


Region Total less than 11 years ago 
No. % No. % 
Atlantic 717 100 387 54 
Quebec 3,193 100 1,485 47 
Ontario 6, 023 100 2, 931 49 
Prairie 2,174 100 1, 296 60 
Pacific 1,274 100 650 51 


All Canada 13, 381 100 6, 749 50 


Source: Table C—2 


Quebec had the lowest proportion of engineers and scientists who 
graduated within the last ten years — 47 per cent, and the Prairies the 
highest, 60 per cent. The contrast between the Prairie region and other 
regions of Canada was greatest in the case of engineers taken singly, 
with 63 per cent of those employed in the Prairie region in engineering 
graduating within the last 10 years. 


What kinds of work are performed by engineers and scientists with 
different academic backgrounds? 


The relation between course of study and kind of work done by engi- 
neers is illustrated in Table C~3. A strong association appears to exist 
between certain jobs and academic training. Those trained in aeronautical 
engineering, engineering physics, and metallurgical engineering showed 
a marked tendency to engage in research and development, with 25, 23 
and 20 per cent respectively performing this function, compared to 6 per 
cent for engineers as a whole. Petroleum and chemical engineers had the 
largest proportion of their number engaged in production, operation and 


4] 
96362—8 


maintenance, 44 and 3] per cent, compared to 16 per cent for engineers as 
a whole. Mechanical, geological and mining engineers were also higher 
than the average for all engineers in the proportion of their number engaged 
in production, operation and maintenance. Forest engineering with 36 per 
cent and mining engineering with 30 per cent had somewhat more than 
average engaged in executive and administrative work. 


Looking at the data in Table C—3 in terms of the type of engineers 
engaged in particular functions, 79 out of 453, or 17 per cent of those 
employed as engineers and engaged in research and development, were 
trained in chemical engineering, although only 8 per cent of those em- 
ployed as engineers were trained in chemical engineering. Mechanical 
engineers represented 197 out of 607, or 32 per cent of those engaged in 
sales, service, marketing and purchasing, although 21 per cent of those 
working in engineering were trained in mechanical engineering. 


Information on course-job relationships for those employed in science 
fields is provided in Table C—4. Research and development was the 
most important area of activity for those trained in science, excluding 
agriculture and forestry, with 33 per cent engaged in this function. But 
there was a considerable amount of variation from specialty to specialty. 
Those trained in biological sciences and employed in science fields had 
the greatest proportion in research and development, just over half — 51 
per cent, while scientists trained in physics were next with 45 per cent 
in this same function. Geological sciences had the lowest proportion in 
research and development, 16 per cent. Not unexpectedly, almost half of 
those trained in geological sciences, 46 per cent, were engaged in field 
exploration. 


Almost 1 out of 4 of all scientists excluding agriculture and 
forestry scientists were engaged in teaching, 23 per cent, but here again 
the proportions varied widely. Fifty-eight per cent of scientists trained 
in mathematics were engaged in teaching, instruction and extension work, 
compared to only 6 per cent of those who received their training in the 
geological sciences. 


Four per cent of those trained and employed in the science fields 
were in sales, service, marketing and purchasing, but in agriculture the 
proportion was highest at 10 per cent followed by general science with 
7 per cent. General science was high in the function of testing, inspec- 
tion and laboratory services, 17 per cent, followed by chemists trained 
in science with 15 per cent doing this same type of work. 


The data in Table C—4 may be examined to determine what sciences 
represent the majority in particular functions. Although scientists trained 
and employed in chemistry and general science represented 983 out of 
1,990 or 49 per cent ofthoseinallscience, excluding agriculture and for- 
estry, they made up 156 out of 195 or 80 per cent of all those working in 
science and engaged in testing, inspection and laboratory services. Of 
scientists including those trained in engineering, agriculture and forestry 
employed in sales, service, marketing and purchasing, 129 out of 275 or 
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47 per cent were trained in agriculture, although only 28 per cent of all em- 
ployed scientists had agriculture as an academic background, 1,249 out 
of 4,452. 


A further relationship illustrated in Table 9 that may be of some in- 
terest was the difference in job activity of those with similar academic 
backgrounds, depending on whether they were employed in engineering or 
science specialties. The types of jobs performed by those trained in en- 
gineering and science depended to a much larger extent on the work en- 
vironment than on academic background. To take just one function, only 
6 per cent of those trained in engineering and employed in engineering 
jobs were inresearch and development, while 27 per cent of those trained 
in engineering but employed in science fields were engaged in this function. 


Chapter 4 — EDUCATION 


The data on which this section of the report is based may be found 


in Tables 10 to 15 and in Tables B—8 and D—1. 


How many scientific and technical professionals have taken post- 


graduate study? 


The data for this question are given in Table 10 and B—8. In Table 
B—8 the data were analysed from the viewpoint of field of employment 
specialization and sex. The analysis in Table 10 is in terms of field of 
employment specialization and level of education. This table is closely 
comparable to Table 23 in Professional Manpower Bulletin No. 7 and the 
results are very similar. 


Of all scientific and technical professionals, 18 per cent have ob- 
tained a master’s or doctor’s degree. The contrast between the level of 
education of engineers and scientists is once again evident, with only 1 
per cent of all engineers compared to 24 per cent of all scientists ex- 
cluding those in agriculture and forestry, holding doctor’s degrees. 


Within the general fields of engineering and science, there were 
substantial variations in the general level of education reached. For in- 
stance, only 6 per cent of the electrical engineers as compared to 20 per 
cent of the aeronautical engineers possessed advanced degrees. A large 
proportion of physicists and biologists held post-graduate degrees — 58 
and 57 per cent respectively. A somewhat smaller proportion of chemists 
held master’s and doctor’s degrees, 32 per cent. 


A male — female comparison (see Table B—8) indicated that in 
science, the proportion of women with advanced degrees was consider- 
ably lower than in the case of men. For example in science excluding 
agriculture and forestry, 24 per cent of the men and only 13 per cent of 
the women held doctor’s degrees. 


Where do scientific and technical persons receive their education? 


Table D—1 indicates two broad patterns: first, a tendency for en- 
gineers and scientists who were born outside Canada to have both more 
experience and more education than the Canadian-born. Indeed, these 
two patterns may well be associated to some degree since some of the 
younger Canadian-born group, may not have had time to complete their 
post-graduate education. 


In the case of engineers, 619 out of 7,018, about 9 per cent of the 
Canadian-born held post graduate degrees. A slightly higher percentage of 
engineers born in the United States or the:United Kingdom held post- 
graduate degrees. But engineers born in countries other than Canada, the 
United States or the United Kingdom had by far the strongest tendency to 
hold post-graduate degrees, with 136 out of 571 or close to one-quarter 
holding such advanced degrees. 
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Interms of level of experience, 3,655 out of 7,018 or 50 per cent of 
engineers born in Canada received a bachelor’s degree within the last 10 
years, compared to around 30 per cent of engineers born in either the 
United States or the United Kingdom. About 41 per cent, or 232 out of 571 
of the engineers born in countries other than Canada, the United States 
or the United Kingdom at the bachelor degree level received their bache- 
lor’s degrees within the last 10 years. 


The pattern in science is quite similar, with those born outside 
Canada having a higher level of education. For example, 1301 out of 
4150 or about 31 per cent of scientists born in Canada held master’s or 
doctor’s degrees, compared to 141 out of 287 or 49 per cent of those 
born outside Canada, the United States or the United Kingdom. In terms 
of experience level, one-half, 2,070 out of 4,150 of the scientists born 
in Canada graduated within the last 10 years, compared to only 124 out 
of 287, or 43 per cent of those who were born outside either Canada, the 
United States or the United Kingdom. 


Table 11 relates place of undergraduate education, level of university 
education and year the bachelor degree was obtained. A preponderant 
number of the professionals in engineering received their first degrees in 
Canadian universities, 7,971] out of 8,716, over 90 per cent. The remainder 
were divided almost equally among universities in the United States, the 
United Kingdom and elsewhere. The proportion who were Canadian-trained 
is negatively associated with level of experience. Almost 80 percent, 
976 out 1,209 with over 30 years’ experience received first degrees from 
Canadian universities, compared to 6,582 out of 6,781 or 97 per cent of 
those who graduated in the last 10 years preceding the survey. 


In view of the high immigration rate of professionally qualified per- 
sons in the last 10 years, the proportion of engineers trained outside 
Canada, 3 per cent, appears to be rather low especially when it is re- 
cognized that some of those who were trained outside Canada were 
Canadians who later returned to this country. The number of graduates in 
engineering from Canadian universities and colleges from 1950—1958 in- 
clusive was 17,015, compared to net immigration of 7,667.1 Net immigra- 
tion represented almost one-third of the total increase in the supply of 
engineers during this period. Thus, there seems to be a lack of corres- 
pondence between intended occupation and actual occupation of immigrant 
engineers. A relatively small proportion of those immigrants whose in- 
tended occupation was engineering appeared to be actually practicing 
their professions, even after allowances are made for possible lags bet- 
ween entry into the country and professional recognition through profes- 
sional association membership. Another possibility which the data do not 
illuminate is the professional qualifications of the immigrant engineers 
compared to those who are actually practicing engineering in Canada. 


Dominion Bureau of Statistics, Survey of Higher Education and Department of Labour, 
Economics and Research Branch, Graduating Class Surveys. Department of Citizenship 
and Immigration, |mmigration Statistics. 
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Table 11 — Location. of Undergraduate University by Level of Education and 
Years from Bachelor Graduation, Engineering, 1959 


Engineering 
Location of Under- Years from 
graduate University Bachelor 
by Level of Total Graduation 


Education 


Master’s 


Doctor’s 


Source; Survey of Scientific and Technical Personnel, 1959. 


1 Includes 128 with no degree, who therefore did not state year of graduation. 
2 See Appendix 4 for groups excluded. 


* Base numbers too small to compute percentages. 
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The level of education of engineers who were trained outside 
Canada was somewhat higher than that of the Canadian-trained. The 
proportion of those trained in Canada with advanced degrees was 715 
out of 7,971, or 9 per cent. Twenty-five out of 228, or 11 per cent of the 
engineers employed in Canada who were trained in the United States 
held post-graduate degrees, compared to 15 per cent and 35 per cent 
respectively for engineers trained in the United Kingdom or in countries 
outside either Canada, the United States or the United Kingdom. 


The difference shown in Table 11] in the level of experience between 
the Canadian and foreign-trained engineers is especially striking and is 
similar to the pattern shown in Table D—1 which is arranged in terms of 
place of birth of engineers. For example, over one-half — 4,268 out of 
7,971 — of the Canadian-trained engineers received their bachelor’s 
degrees in the 10 years preceding the survey. But only 42 out 228 of the 
engineers employed in Canada who were trained in the United States 
graduated in the preceding 10 year period. Twenty-five per cent of en- 
gineers educated in the United Kingdom and employed in Canada and 
only 12 per cent of the engineers trained in countries outside either 
Canada, the United States or the United Kingdom and employed in 
Canada received their bachelor’s degrees in the 10 year period preceding 
the survey. 


Table 12 shows that the proportion in science of the Canadian- 
trained was higher than in engineering, around 95 per cent — 4,667 out 
of 4,934. The proportion of those who were trained in Canada rises 
steadily as level of experience increases. Of those with over 30 years 
experience, 84 per cent or 342 out of 405 were Canadian-trained, 
compared to 2,314 out of 2,376, or 97 per cent of those with 10 years’ 
experience or less. 1 


As in the case of engineers, scientists educated in foreign 
countries had a higher level of education than those trained in Canada. 
For example, almost one-third, 1,498 out of 4,667 of the Canadian-ed- 
ucated scientists held advanced degrees, compared to 65 out of 95 or over 
two-thirds of those trained in places other than Canada, the United 
States or the United Kingdom. In the case of those trained in the United 
States, the United Kingdom and other countries, the proportions shown 
with master’s or doctor’s degrees are probably subject to a greater than 
usual margin of error owing to the relatively small numbers of persons 
represented by the data. 


The classification by experience level for scientists reveals a 
similar pattern for the Canadian and foreign-trained as in the case of 
engineers, with between 18 and 25 per cent of the foreign-trained com- 
pared to 50 per cent of the Canadian-trained scientists graduating in the 
10 years prior to the survey. 


Il Immigration data do not permit a comparison of immigrants in science with those 


actually engaged in these professions. 
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Table 12 — Location of Undergraduate University by Level of Education and 
Years from Bachelor Graduation, Science, 1959 


Science 
Location of Under- Years from 
graduate University Bachelor 
by Level of Education Total Graduation 


% 
Canada, Total 50 
No Degree - 
Bachelor’s 56 
Master's  ....cccsscsseee 42 
Doctorssicccc cote m 31 
United States, Total 20 
No Degree _ 
Bachelor’s 25 
MA SEOE S| cescccsracerpsesesrs :, 3 _ 
POCLOR SS ccccseoccorssiecats * 
United Kingdom, Total.. 30 
No Degree _ 
Bachelor’s 41 
Master’s) 222:22.28 . 
PIOCEOR Ss detecseeeeeesetercers 22 
Other Countries, Total... 18 
No Degree ~ 
Bachelor’s * 
Master's  ......cesscccscsceeeee 5 6 . 
TD OGC Of ticerereccrerecscees 16 
Total, All Countries 48 


Seurce; Survey of Scientific and Technical Personnel, 1959. 
1 


2 


Includes 38 with no degree, who therefore did not state year of graduation. 
See Appendix 4 for groups excluded. 


® Base numbers too small to compute percentages. 
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Table 13 — Location of Undergraduate University, Engineering and Science, 1959 


Location of 


Undergraduate Engineering Science 
University 
No. 
Cahadda, Total iiccccncccsceccccocee 12, 470 
FALIANVIC ccsceccsacttacadeessttesches 1,121 
CG DO Ge ceacas ctacssscacessescanesess 2,559 
Cint me Or occee co cact ccaanetescss cesses 4, 821 
Nie Va Cor pen ih ee Ee es 2,697 
ISVs} | 2 2 tee eer ly2i2 
United States  ...........ccccccccceees 273 
United Kingdom  .............0000 310 
Other Countries  ............cccceece 328 
otals,. 21 teen. Ae 13, 381 


Source: Table C—2 


Table 14 — Region of Undergraduate University by Region of Post-Graduate 
University, Engineering and Science, 1959 


cy ; Region of 
egion o Post-Graduate University 
Undergraduate Total 

University Canada Other 


Engineering, Total ............00. 
AGANAG A rccrrcetecescessaesers csnaceee 


Other Countries ................ 


Science, Total ...............cccsccese 
LECT Py ete lk ai iar ed 


Other Countries. ............... 


Engineering and Science, 
STON Li oensksake sb as tecsesy sénqreticeswe 


Source; Survey of Scientific and Technical Personnel, 1959. 
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Table 13 shows that 93 per cent of engineers and scientists 
employed in Canada took their undergraduate education in Canada and 7 
per cent studied elsewhere. The engineer-scientist differentials are not 
large, with 7 per cent of the engineers having studied outside Canada, 
compared to 5 per cent of those in science. 


Regionally within Canada, of all engineers and scientists who were 
educated in Canada, 4,821 out of 12,470, or 39 per cent, were trained in 
Ontario. When this proportion is compared to the proportion of Ontario to 
Canadian population as given in the 1956 Census — 33.6 per cent — it is 
apparent that Ontario educates a considerably larger proportion of en- 
gineers and scientists than is indicated on the basis of population alone. 
In the case of engineering, the proportion educated in Ontario was even 


higher, 3,227 out of 7,863, or 41 per cent. 


Although Quebec on the other hand had 28.8 per cent of Canadian 
population (1956 Census), only 2,559 out of 12,470, or about 20 per cent 
of engineers and scientists reporting in the survey were educated there 
on the undergraduate level. 


Table 14 compares place of undergraduate and place of post- 
graduate training of those engineers and scientists employed in Canada 
who received post-graduate education. About 2 out of every 5 engineers 
and scientists with post-graduate education who were employed in 
Canada, received their post-graduate education in foreign countries. 
When taken separately the proportions of engineers and scientists 
educated outside Canada are almost identical, about 2 out of 5 in each 
case. 


The tendency of engineers educated in Canada at the undergraduate 
levelto go outside Canada for advanced study is also indicated. About 1 
out of 3 engineers presently employed in Canada who received their 
undergraduate education in Canada, took their post-graduate education 
elsewhere. 


For scientists educated in Canada, a slightly higher proportion 
than in the case of engineers tended to go outside Canada for post- 
graduate education, over | out of 3. 


Nothing in the data on engineers or scientists indicates to what 
extent Canadians go outside Canada for both undergraduate and post- 
graduate study since the data on those who received undergraduate 
education outside Canada do not distinguish immigrants from Canadian 
citizens. It should also be pointed out that these data apply only to en- 
gineers and scientists now employed in Canada, and therefore do not 
give a complete picture of the education-employment pattern over time as 
between Canada and other countries. Engineers and scientists who 
were educated in Canada and who later emigrated and became United 


States citizens, for example, are not part of the Register and are, there- 
fore, not included in the survey. 
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Which employers have the highest proportion of scientific and technical 


professionals with post-graduate degrees? 


Universities and governments together employed 688 out of 1,526 
or 45 per cent of all scientists and engineers with master’s degrees and 
674 out of 954 or 71 per cent of those with doctor’s degrees as shown in 
Table 15. 


Engineers and scientists employed by universities were most likely 
to have post-graduate degrees, and those employed in the manufacturing 
sector least likely. The proportion of engineers with post-graduate de- 
grees employed by universities, governments and in manufacturing were 
respectively 59, 17 and 8 per cent. For scientists, the proportions hold- 
ing post-graduate degrees and employed in the corresponding sectors, 
universities, governments, and manufacturing were 84, 55 and 2] per 
cent respectively. 
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APPENDIX | 


The National Register of Scientific and Technical Personnel 
History, Operation and Sample Surveys of Registrants 


The Department of Labour maintains individual records of a large 
proportion of the scientific and technical personnel in Canada through 
enrolment in the Register of Scientific and Technical Personnel. Surveys 
are undertaken periodically to keep the Register up to date and to obtain 
information on those enrolled in the Register. 


History 

The Register and the surveys connected with it are a continuation 
and development of the operations of the Wartime Bureau of Technical 
Personnel, which was set up in 1941 as the Federal Government’s em- 
ployment agency for technical personnel. The primary function of the 
Wartime Bureau was the placement of engineers and scientists into em- 
ployment where they could render the greatest service in the war effort. 
Through this work the Bureau acquired first-hand knowledge of employ- 
ment conditions in technical fields. In addition to the direction of pro- 
fessional manpower, individual files were established for some 35,000 
technical persons based on data obtained through compulsory wartime 
registration. Wartime experience provided a fund of knowledge and a 
basis for subsequent Register and research work. 


Under wartime regulations, enrolment in the Register was mandatory 
for all persons with professional status in engineering, architecture, 
biology, chemistry, geosciences, mathematics, physics, agriculture, 
forestry and veterinary medicine. 


Changed conditions at the end of the war meant changes in the work 
of the Bureau. The resettlement of technical personnel from the armed 
forces and defence industries became its main preoccupation. 


When wartime controls were relinquished, the Register was retained 
because of its possible value in any future emergency, and because it 
was a major source of information on scientific and technical persons. 
But after the war, enrolment became voluntary and enrolment has been 
maintained since that time on a voluntary response basis with the assist- 
ance of universities and professional associations. 


The year 1947 marked a turning point in the operations of the War- 
time Bureau. In April of that year it was decided that the placement oper- 
ation should be transferred to the Executive and Professional Section of 
the Unemployment Insurance Commission, but that the records of that 
national roster would be retained in the possession of the Department 


of Labour. 


The period from 1947 to 1951 formed another distinct stage in the 
work of the Bureau, or the Technical Personnel Division as it was called 
until 1950 when it became part of the Economics and Research Branch, 
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Maintaining the records of the National Register was a large task, since 
it was necessary to have the name, address and specialization for a 
person to be considered in the active Register. Records were kept of the 
additions tothe pool of technical personnel through university graduations 
and by 1951 some 23,000 names had been added in this manner. The Reg- 
ister came to include approximately 49,000 names by March 1950. 


Various projects of a research nature were inaugurated in the post 
war years. Studies were made of the income level of those in the Register. 
The potential market for engineering and scientific manpower was sur- 
veyed. Summer employment opportunities for undergraduates in technical 
courses were assessed. Much of the material resulting from these and 
other studies was published in the quarterly Technical Personnel 
Bulletins. 


There were some indications in 1951, with the outbreak of the Korean 
War, that an emergency might be at hand. Since the main purpose of main- 
taining the Register records was its value as an effective instrument in 
manpower mobilization in the event of an emergency, a re-survey of reg- 
istrants was undertaken in that year in order to get more detailed and up- 
to-date information, particularly on qualifications and skill. This survey 
took on the characteristics of a continuing operation for several years 
after 1951 and the number in the Register climbed to 69,000. 


In 1957, a change in the procedure and purpose of the survey opera- 
tion was made. [t was decided to get in touch with one-third of the Regis- 
ter each year andthis three-year cycle survey would serve a dual purpose. 
It would obtain certain information required for Register purposes as well 
as other data which would facilitate analysis of the employment and in- 
come characteristics of the scientific and technical group. These pur- 
poses were assisted by companion surveys, one a biennial forecast of 
industry’s requirements and the other concerned with the education and 
future plans of graduating classes. 


The 1959 survey marked the completion of the first cycle in the 
three-year cycle survey. Over the three-year period questionnaires were 
mailed to almost 60,000 scientific and technical professional out of 
75,000 in the Register. Replies were received from close to 40,000. The 
first survey in the second round was made in 1959-60. 


Efforts are continuing to expand coverage by the addition of new 
names based on lists supplied by various professional associations. 


In addition to the regular cycle and companion surveys, the Depart- 
ment is undertaking joint surveys of particular professions annually in 
co-operation with the Canadian Institute of Forestry, The Royal Archi- 
tectural Institute of Canada, and The Chemical Institute of Canada. Two 
joint surveys have already been done of Canadian Institute of Forestry 


members. The first joint surveys of members of the other two associations 
are scheduled for early in 1961. 
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Operation 

As noted in the Introduction, the Register includes all professionally 
qualified persons in engineering, science, architecture and veterinary 
medicine who are Canadian citizens or non-Canadians working in Canada. 
These persons must be either graduates of a recognized course in the 
above specialties or must have passed qualifying examinations set by 
the registering body in the professions. 


Returns completed by new university graduates have been the chief 
source of additions to the Register since compulsory registration was 
discontinued. The generally large response from university graduates has 
made it possible to maintain a high coverage. Immigrants and Canadians 
educated in other countries are enrolled in the Register mainly on the 
basis of membership records of professional associations, referrals by a 
limited number of the larger corporations, and in part also through referrals 
by the Executive and Professional Section of the National Employment 
Service, and by the Settlement Offices of the Department of Citizenship 
and Immigration. 


Sample Survey Procedures 

The universe of scientific and technical professionals surveyed by 
the Department is covered by means of a three-year cycle survey opera- 
tion. To accomplish this, the universe is divided into three equal parts 
in a fashion which insures that each is representative of the whole. Every 
year questionnaires are sent to all those in one of the three parts, and 
in this way all are covered in a three-year period. 


A sampling approach was adopted for three basic reasons. First, 
it reduced considerably the annual costs of conducting a survey of this 
kind and of maintaining a National Register of engineers and scientists 
on an up-to-date basis. The cost element was particularly important 
because the universe covered is a growing one, with the result that 
survey costs were bound to mount over the years. Second, it meant that 
individual respondents would be asked to complete questionnaires only 
once every three years. Thus, any possibility of the survey encountering 
a growing measure of respondent resistance because of annual inquiries 
about matters which in many cases might not have changed since the 
previous year could be reduced. Third, the use of stratified sampling 
procedures meant that annual data could be obtained which represented 
the whole universe within limits of sampling variation. 


In selecting the sampling methods to be employed, consideration had 
to be given to the characteristics being investigated. The main require- 
ments were to insure that the sample would be representative of each 
profession, of each province, and of all experience levels in terms of 
years since graduation or since professional status was obtained in other 
ways. These requirements were achieved by stratifying the whole universe 
according to each of the above characteristics and, within each stratum 
arranging the individuals alphabetically by surname and then dividing 
them in sequence into three groups. This latter step was taken by number- 
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ing the alphabetically arranged individuals 1, 2, 3, 1, 2, 3, ..., and then 
consolidating all the 1’s, 2’s and 3’s into separate groups. The group sur- 
veyed each year, therefore, consists of a one-third stratified random sample 
of the total universe. 


An illustration of the application of these principles to the survey 
operations can be seen in the methods followed in bringing in new addi- 
tions to the survey each year. The great majority of those to be added 
come from lists of the graduating classes in engineering and science in 
universities in Canada and the United States. Following the principles 
above, questionnaires which have been received from the graduates-elect 
in a separate survey are organized by university, course and year of 
graduation. They are given numbers in sequence which will assign them 
to one of the three sampling divisions. For example, all graduates from 
the University of Alberta in civil engineering in 1958 would be divided 
into three equal parts to be surveyed later in the cycle operation. In this 
manner, the principles of stratification by place, specialty and year are 
actually carried out in practice. 


The same principles are applied to those who are not university 
graduates but who have become qualified by passing examinations. That 
is to say, those to be added are organized according to the branch of the 
profession and province in which they passed examinations and by the 
year in which they were registered. 


There are two other groups of a special type who are added to the 
survey in small numbers from time to time. These are professionally 
qualified immigrants or registrants with the National Employment Service. 
Although arrangements have been established to obtain information on 
such professionals, the number so far added from these sources has 
not been large. It has not been possible to stratify these by academic 
specialty or by year of graduation or equivalent, and so they have been 
introduced into the sample solely on the basis of random selection. 


The particular segment to be surveyed each year is mailed question- 
naires and in the case of the most recent survey, 1959-60, the non- 
respondents to the first mailing were followed up by a second mailing six 
weeks later and this procedure was repeated in a third follow up mailing 
four weeks later. The effect of this procedure appears to be reflected in 
an increased rate of over-all response. The results of increased efforts to 
obtain response to the survey questionnaire have been outlined in the 
introduction to this report. 


APPENDIX Il 


Notes on Concepts and Definitions Used in the Survey of 
Scientific and Technical Personnel 


Comparison of Specialty Groupings by Field of Employment 
and by Academic Course 


The specialty groupings which are used are derived in turn from 
coded lists in which both employment field and academic courses are 
listed in greater detail than those actually used in the final tables. The 
groups used represent a compromise between the requirements for detail 
and the need to use large enough groupings for the data to be meaningful. 


The respondents to the survey selected the field of employment 
specialization from a list of 695 sub-specialties comprising 10 engineer- 
ing fields, 8 science fields, plus architecture and veterinary medicine, 
plus a residual group of miscellaneous specialties. 


On the basis of undergraduate academic course, the respondents 
were coded and arranged into 36 university courses--16 engineering, 
16 science, architecture, veterinary medicine, one miscellaneous science 
course grouping and one comprising non-engineering and non-scientific 
courses. 
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Specialty Codes Used in the Survey of Scientific and 
Technical Professions, 1959-40 


Schedule 2 — University Courses 


Engineering 


01 
02 
03 


04 
05 
06 


Aeronautical (including Aerophysics) 

Agricultural 

Chemical (including Ceramic; and Chemistry in the Faculty of Applied 
Science at Queen’s) 

Civil (including Municipal; Sanitary; Traffic and Highway) 

Electrical aneledios Electrical and Electronic) 

Engineering and Business 


07 Engineering Physics (including Physics in the Faculty of Applied 
Science at Queen’s) 

08 Forest 

09 General ; 

10 Geological (including Applied Geology) 

11 Mechanical (including Applied Mechanics; Industrial; Mechanical 

Sciences; Naval Architecture and Marine; Textile) 

12 Metallurgical (including Metal Sciences) 

13 Mining 

14 Nuclear 

15 Petroleum 

29 Other (including Electro-Mechanical; Guided Missiles; etc.) 

Architecture 

30 Architecture (including Community and Regional Planning) 

Science 

40 Agriculture (including Agronomy; Animal Husbandry; Dairying; Food 

Technology; Horticulture; Soils). 

41 Bacteriology (including Bacteriology and Immunology; Microbiology) 

42 Biochemistry (including Physiology; Physiology and Biochemistry) 

43 Biology (including Fisheries; Genetics; Genetics and Physiology; 

Pathology) 

44 Botany 

45 Chemistry (including Food Chemistry) 

46 Chemistry and Physics 

47 Forestry 

48 General Science (including General Honours Course in Science 

at Queen’s) 

49 Geograph 

50 Geology (Meise Geochemistry; Geophysics; Mineralogy) 

51 Mathematics 

52 Mathematics and Physics (including Astronomy; Meteorology) 

53 Metallurgical Science 

54 Physics (including Nuclear and Atomic Physics) 

55 Veterinary Medicine (including Veterinary Science) 

56 Zoology (including Entomology) 

70 Oisere cleats (including Begined and Chemistry; Chemistry and 
Geology; Chemistry and Mathematics; Physics and 
Biochemistry; Physics and Geology; Physics and 
Physiology; etc.) 

90 Non-engineering and non-scientific courses 
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Classification of Fields of Employment Specialization 


Section ] — Architecture, Sciences Section 2 — Engineering 
and Veterinary Medicine 


Architecture .............. 0100—0199 Aeronattical............ 4000—4099 
Agriculture ................ 1000—1099 Chemical................. 4200—4299 
Biological Sciences. 1200—1299 Civil eh mena here ha hes. 4400—4499 
Chemistry .................. 1400—1499 Electrical ................ 4600—4699 
Forestry sscccsscrsescases 1600—1699 Industrial.................. 4800—4899 
Geography ...............0. 1800—1899 Mechanical .............. 5000—5099 
Geoscience ................ 2000—2299 Metallurgical............ 5200—5299 
Mathematics ............... 2400—2499 Minin 90:32:12: 2202088 5400-5499 
Physics and Engi- Naval Architecture 

neering Physics.. 2600—2699 and Marine ........ 5600—5699 
Veterinary Medicine.. 3000—3099 Petroleum ................ 5800—5899 


Other Scientific and Technical Fields 9010—9099 


Lists of the course and employment specialty groupings as they 
were originally coded are given above. The 695 sub-specialties are not 
given here. Four main types of groupings were made on the basis of the 
coded lists. 


1. Engineering-Science 

2. Engineering-Science-Architecture-Veterinary Medicine 

3. Engineering-Science-Agriculture-Architecture-F orestry- 
Veterinary Medicine 

4. Engineering-(detailed) Science-(detailed) Agriculture- 
Architecture-Forestry-Veterinary Medicine 


]. Engineering-Science 
(a) Field of Employment Specialization 


The engineering group includes all 10 engineering fields which 
were coded. The science group includes all the other fields except archi- 
tecture, veterinary medicine, and the miscellaneous group “other scien- 
tific and technical fields”. 


(b) Academic Course Specialty 


The engineering groups include all 16 engineering groups on the 
coded list. Science includes all the other course specialties, 17 in number 
except architecture, veterinary medicine, and non-engineering and non- 
scientific courses. 


2. Engineering, Science, Architecture, Veterinary Medicine 


The groupings here are the same as in the case of engineering- 
science with the exception that architecture and veterinary medicine are 


added. 
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3. Engineering, Science, Agriculture, Architecture, Forestry, Veterinary 
Medicine 


In this case the agriculture and forestry specialties are not in- 
cluded in the science groups, but are listed separately. 


4. Engineering (detailed), Science (detailed), Agriculture, Architecture, 
Forestry, Veterinary Medicine 


(a) Field of Employment Specialization 


The 10 engineering fields on the coded list are reduced to 8 by 
grouping industrial engineering and naval architecture and marine engi- 
neering with mechanical engineering. 


The science fields are the same as on the coded list. Group 
totals given for science include only biological science, chemistry, geo- 
sciences, mathematics, and physics and engineering physics, since 
agriculture and forestry are listed separately. 


(b) Academic Course Specialty 


In most cases the coded list was reduced in size by grouping 
the courses. The engineering group of 16 was reduced to 12 by grouping 
agricultural engineering, engineering and business, general engineering 
and nuclear engineering with the miscellaneous "other" category. 


The 17 science codes were reduced to 10 by grouping botany and 
zoology with biology and by putting bacteriology, biochemistry, chemistry 
and physics, geography, and metallurgical sciences with the miscella- 
neous "other" group of sciences. Architecture and veterinary medicine are 
listed separately. 


It will be noted that engineering physics is classified differ- 
ently under the field of employment and academic course approaches. In 
the employment specialty groups, engineering physics is included with 
physics. In the groups based on academic course, engineering physics is 
part of the engineering group. 


Groupings by Level of Education 

The level of education was ascertained by having the respondents 
code themselves into four categories on the basis of the highest level 
of education attained. The four categories were: no university degree; 
bachelor’s; master’s; doctor’s. In this survey in most cases, the informa- 
tion sought was on higher degrees beyond the bachelor level, since the 
information on bachelor education or less was obtained in the majority 
of cases from previous questionnaires received when the respondents 
entered the Register. 


The categories are as follows: 


( No college or university training 


No degree ( Some ea or university training, less 
than bachelor’s 


( Bachelor’s(B.A., B.Sc., B.Eng., B.A.Sc., D.V.M., etc.) 
Bachelor’s plus post-graduate training 

( Master’s(M.A., M.Sc., M.A.Sc., M.V.Sc.) 

( Master’s plus some post-graduate training 

( Doctor’s(Ph.D., D.Sc., etc.) 


Doctor’s ( Doctor’s plus additional post-graduate 
(training or additional doctor’s degrees 


Bachelor’s 


Master’s 


It will be observed that first professional degrees such as B.A.Sc. 
and D.V.M. are considered as bachelor level degrees. 


Industry Combinations 

The industrial classification in the coded list of 56 industries 
given below is based on the respondents’ indications of “principal em- 
ployer". The coding was done on an industrial basis by establishment. 
The classification used is based on the Standard Industrial Classification 
Manual of the Dominion Bureau of Statistics, 1948. The coding is based 
as far as possible on the List of Establishments of the Dominion Bureau 
of Statistics. 


— No answer 


Primary Industries (Other than Mining) 
01 Farming (000—079) 
08 Forestry (080—089) 
09 Fishing, Hunting, Trapping (091—097) 


Mining 
10 Gold Mining (101—103) 
11 Other Metals (Ferrous and Non-ferrous) (107—119) 
12 Coal, Oil and Gas (121—126) 
13. Non-metals (Asbestos, Gypsum, Salt, etc.) (131—139) 
15 Quarrying (Granite, Limestone, Sand and Gravel, etc.) 
(153-159) 
17. Prospecting and Exploration (172—179) 
Manufacturing 


20 Foods, Beverages, Tobacco (200—230) 

23 Rubber (236—239) 

24 Leather (241-249) 

25 ‘Textiles and Clothing (251-279) 

28 Wood Products (281—289) 

29 Paper Products (292-299) 

30 Printing and Publishing (301-309) 

31 Iron and Steel Products (311-329) 

33 Transportation Equipment (Aircraft, Ships, Motor 
Vehicles, Railways) (330—339) 

34 Non-ferrous Metal Products (Aluminium, Brass, 
White Metals, etc.) (341—349) 

35 Electrical Apparatus (351-359) 
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Manufacturing (cont'd. ) 


36 


37 


38 
39 


Construction 


40 


Non-metallic Mineral Products (Abrasive, Asbestos, 
Clay, Stone, etc.) (361-369) 

Products of Petroleum and Coal (incl. Petroleum 
Refining) (373—379) 

Chemical Products (380—389) 

Miscellaneous (Brooms, Instruments, Toys, Fabricated 


Plastics, etc.) (391—399) 


All types of Construction and Contractors, etc. 
(404—439) 


Transportation, Storage and Communication 


50 
aL 
52 
53 


54 
59 
56 
57 
58 
39 


Air (501) 

Bus, Truck and Taxi (i.e., "Highway") (505-514) 

Railways, Steam and Diesel (508) (except Telegraph) 

Street Railways (Urban and Suburban, Subway and 
Trolley Buses) (510) 

Water (516-518) 

Grain Elevators and Storage (524—527) 

Radio and Television (543) 

Telephone (547) 

Telegraph (Railway Communication Service) (508) 

Others (e.g., Oil Pipeline Operation) (517—519—549) 


Public Utilities (Other than Transportation and Communication) 


61 
62 
63 
64 


Trade 
70 
ges 


Electric Light and Power (602) 
Gas (604) 

Water and Sanitary Services (608) 
Other (609) 


Wholesale (701—729) 
Retail (incl. Department Stores) (731-799) 


Finance, Insurance and Real Estate 


81 
82 


83 
84 
85 


Service 


90 


91 
92 
93 


Banking (802) 

Investment, Loan and Trust Companies (incl. 
Stocks, Bonds) (804) 

Life Insurance (806) 

Non-life Insurance (808) 

Real Estate (809) 


Community or Public Service (903—909) except univer- 

sity, college and high school level institutions 
Government Armed Forces (911) members of the regular forces 
Recreation Service (922—924) 
Business Service (932—939) 


Service (cont'd. ) 


Personal Service (941—949) 

Universities (901) Univ. and college - level institutions 

Dominion Government (911—916) excluding members of 
the regular forces 

Municipal and Other Local Government (917) 

Provincial Government (918) 


er Schools, Technical and Commercial High Schools, 


echnology Institutes (selected from the 901 category) 


In order to permit more meaningful groupings, the list of 56 indus- 
tries above was grouped still further into three main types: Industry 
(25); Industry (7); Industry (5); Industry (4). 


Industry (25) 


Primary (except mining) 

Mining 

Manufacturing 
Foods, Beverages and Tobacco 
Rubber, Leather and Textiles 
Wood Products 
Paper Products 
Iron and Steel Products 
Transportation Equipment 
Non-Ferrous Metal Products 
Electrical Apparatus 
Non-Metallic Mineral Products 
Petroleum and Coal Products 
Chemical Products 
All other Manufacturing 


Construction 
Transportation, Storage and 
Communication 


Public Utilities 


Trade, Finance, Insurance, 
Real Estate 


Business (Professional) Service 
Universities 


Governments 
Federal Government 
Local Governments 
Provincial Governments 


High Schools 


Other Service Industries 


It will be observed that the above grouping is based mainly on the 
divisions of the Standard Industrial Classification List, with further 
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breakdowns on the basis of major groups and sub-groups where that was 
thought to be desirable. In the case of the manufacturing division the 
groupings are based mainly on major groups. The only combination that 
does not appear to be obvious is a grouping of printing and publishing 
with the miscellaneous group at the end. In the service division the only 
groupings that appear to require comment are the groupings of government 
armed forces with dominion (federal) government, as well as the grouping 
of community or public service with recreation service and personal 
service. 


Industry (7) 

Business (Professional) Service 

Universities 

Federal Government 

Municipal and other Local Government 

Provincial Governments 

High Schools, Technical and Commercial 
High Schools, Technology Institutes 

Others (all industries not included in the 
above categories, usually referred to as 
"private industry“) 


It may be mentioned that the "private industry" grouping above in- 
cludes community or public service except universities, recreation 
service, and personal service. 


Industry (5) 

Business (Professional) Service 

Universities 

Governments 

High Schools, Technical and Commercial 
High Schools, Technology Institutes 

Others (all industries not included in the 
above categories) 


The main difference between this list and the one immediately above 
is that in this listing the three levels of government have been combined 
into one. It should alsobe noted that, following the usage in the Standard 
Industrial Classification Manual, the “private industry" group includes 
certain government-owned and operated establishments which are engaged 
in activities assigned to particular industries, for example, government- 
owned railroads, electric generating stations and so on. 


Industry (4) 
In a few cases business service has been combined in the residual 
category comprising private industry. 
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APPENDIX Ill 


Investigation of Non Respondents in the Survey of Scientific 
and Technical Personnel, 1958—1959 


Introduction 

As is noted in the introduction to this bulletin, not all of the 22,784 
scientific and technical personnel who were sent questionnaires re- 
turned them. The Department has for some time been interested in the 
possibility that the non-respondents (those who did not reply) are differ- 
ent from those who did reply. If such were the case, conclusions based 
on the usual cycle material would be in error to some degree because 
the material would not be fully representative of the total group of 
respondents plus non-respondents. If, for example, all persons with 
incomes under $3,000 per year failed to reply, the survey figure on 
incomes would have an upward bias of some magnitude. 


There are two basic causes of non-response and therefore two possible 
types of non-response bias. The firstresults fromthe non-receipt of a ques- 
tionnaire. A person who has moved and cannot be located by the post 
office does not have a chance to reply. The second type arises when a 
person who has received a questionnaire fails to fill it in and return it. 
There is considerable reason to expect that both types of non-respondents 
will differ in some respects from those who both received and returned 
the questionnaire. the magnitude of these two types of non-response is 
shown in the table below for the past three surveys. 


1957—1958 1958-1959 1959-1960 


Cycle Il Cycle Ill Cycle | 
Percentage who did not receive Mea® ES. tS 
questionnaire 16.0 12.6 7.4 
Percentage of those receiving 
questionnaire who failed to 
return it *(See ref. p. 76) 24.9 21.4 19.4 


It can readily be seen that the non-response due to non-receipt of 
the questionnaire has been considerably reduced by administrative im- 
provements but that the non-response caused by non-return has proven 
to be less easily reducible. 


Since it seems apparent that the non-response caused by non-return 
cannot be greatly reduced in the near future, it was decided to examine 
the characteristics of this type of non-respondent to see whether, and to 
what degree, they differed from those who do respond. No investigation 
has been made of the non-response due to non-delivery of the questionnaire. 


The approach was to attempt to determine (a) In what ways do non- 
respondents differ from respondents? (b) In cases where the respondents 
and non-respondents do differ, to what degree does this affect estimates 
made from the cycle survey? To choose a purely hypothetical example: 
if half of the respondents are left-handed and one-third of the non- 
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respondents are left-handed, what percentage of the total of respondents 
plus non-respondents is left-handed? i.e., What is the true percentage of 
left-handed people in the group who received questionnaires? 


The method used 

The method used was an adaptation of that outlined by El-Badry.* 

After the regular survey had been completed in 1959, 4,900 persons 
who received questionnaires had not yet responded. One quarter of these, 
(1,250) were sent another questionnaire and 422 responded. The remain- 
der who has still not replied were sent registered letters and a further 
204 replied. An attempt was made to sample the remainder (the “hard 
core"), but the sample was not random and so could not be used in de- 
termining bias or in determining true values. 


The over-all result of these operations was to produce three usable 
groups of questionnaires--the "cycle" group of approximately 17,200, the 
"A's" of 422, and the "registers" with 204. 


Before the presence of bias in regard to any characteristic (e.g. the 
percentage of engineers and the total, the percentage who are self em- 
ployed, etc.) could be determined, it was necessary to make the cate- 
gories correspond as closely as possible tothose used in cycle survey 
reports. Since all the data and most definitions used here refer to Cycle 
III (1959) (which was not published) application of the results to other 
survey reports must be made with caution. 


Each year certain groups are removed from the survey operations 
or from the published results of the survey data, or both. In this way both 
the survey itself and the tabulations based on it are restricted as far as 
possible to those engaged in scientific and technical professions. In the 
1958 survey of scientific and technical professions, a number of persons 
were not included in the statistics based on the survey report. These 
may be designated as the "removals"?. In order to make the "cycle", 
the A» and the "register' groups comparable, the "removals" were 
subtracted from each of the above groups. The estimated number of 
removals were also deducted from the “hard core" group. 


The method used for determining the presence of bias in any char- 
acteristic was to compute (after subtracting the removals) the percentage 
of each of the cycle, the A's and the registers who possessed some 
characteristic, "X". The percentages were compared to see whether 
they differed. If all three groups had the same percentage of "X" then 
there was obviously no bias. If the percentages differed a simple sta- 
tistical test was applied to determine whether the difference was sig- 
gnificant at the 95 per cent confidence level. 


1M.A. El-Badry, "A Sampling Procedure for Mailed Questionnaires", Journal of the 
American Statistical Association, 1956, pp. 209—227- 


2Defined as: students, housewives, retired, non-technical personnel, 1958 graduates, 


persons not living in Canada, persons not practising their profession, and those who 
indicate “other" as their employment status. 
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If the differences in the percentage of "X" in the cycle, A's and 
registers were significant at the 95 per cent level, it was taken as a 
a clear indication that non-response bias existed in regard to the "X" 
characteristic. In such a case, any estimate of the percentage of the 
population possessing the "X" characteristic made on the basis of the 
"cycle figures alone would be in error. In order to determine the extent 
of such an error, the "true" percentage in the population was estimated. 


The method of determining the “true percentage in the entire popu- 
lation which possessed the "X" characteristic is rather detailed. A 
precise statement can be found (with respect to the population mean) in 
El-Badry’s article previously referred to. In more general terms, the 
procedure was to obtain a weighted average of the three groups and the 
"hard core". Since the actual percentage of "X" in the “hard core" is 
unknown, two different assumptions were made about it. The first assump- 
tion was that the "hard core" non-respondents did not differ from a 
weighted average of the cycle, A's and registers. The second assumption 
was that any trend observable from the cycle to the A's to the registers 
would be even more strongly continued in the “hard core". Since these 
two assumptions lie at opposite extremes, it seems likely that the actual 
percentage of the "hard core" who possess the characteristic "X" will 
fall somewhere between them. The result of the necessity to make as- 
sumptions about the “hard core" is that, in each case, two "true" values 
were computed. 


To sum up, in each case two true values were computed for each 
characteristic, based on extreme assumptions about the nature of the 
"hard core". It seems likely that, if the nature of the “hard core" group 
were fully known, the actual population value would be found to lie be- 
tween the two "true" values estimated in each case. 


Results 

In each subsection below, a statement is made as to whether there 
is non-response bias in regard to each characteristic (where the re- 
spondents differ significantly from the non-respondents). In each case 
where such bias exists, two computed "true" values are shown, as in- 
dicated above. 


A "good" or “high" response rate for a characteristic means that 
an estimate of the population proportion based only on the material 
contained in the Cycle Survey would be an overestimate. Conversely, a 
"poor" or "low" response rate would result in an underestimate. 


(a) Removals — removals have a low response rate. The cycle 
value is 19.4 per cent while the true value is 19.9 per cent or 
21.5 per cent. 


(b) Normal — all of the following results refer to the number of 
persons possessing a characteristic as a percentage of all 
those other than the removals who received the questionnaire. 


7] 
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These results were based on the 1958—59 data and so those 
not practicing their profession were included in the removal group. 
In later cycles the "not practicing" are included in the normal 
group sothat the figures given here are not on a basis completely 
comparable with later Cycle Surveys. 


Field of Undergraduate Study 

Scientists (includes: Bacteriology, Biology, General Science, Geo- 
science, Mathematics, Mathematics and Physics, Physiology and 
Biochemistry, Physics, Physics and Chemistry) have a high response 
rate. 

The cycle value is 19.8 per cent while the true value is 19.2 per 
cent or 16.5 per cent. 


Engineers, Architects, and Agriculturists display no significant 
bias. 


Employment Status 
Those working full time for themselves are poor responders. Cycle 
value is 8.7 while true value is 8.6 or 11.2. 


Working full-time for employers have a high response rate. Cycle 
value is 89.9 while true value is 87.7 or 86.4. Part-time workers 
are few in number and show no significant difference. 


Marital Status 
No significant difference. 


Year of Bachelor Graduation and Year of Birth 

Both by year of bachelor graduation and by age, older persons (born 
before 1918, or graduated before 1941) seem to be slightly better 
respondents, but the difference is not significant. Therefore, no 
"true" values have been calculated. 


Proportion with Master's and Doctor's Degrees 
Persons with Master’s and Doctor’s degrees seem to be slightly 
better respondents than others. The difference is just significant. 


The cycle value is 14.7 per cent while the true value is 14.2 per 
cent or 13.1 per cent. 


Proportion Failing to Answer Question on Association Membership 
The proportion who do not answer this questionrises significantly 
from the Cycle to the A's and again to the registers. While it is 
tempting to assume that those who did not answer the question do 
not belong to any association, the assumption is somewhat tenuous. 
We do not, after all, assume that those who do not answer the in- 
come question have no income. 


The cycle value is 13.9 per cent while the true value is 15.1 per 
cent or 17.1 per cent. 


Income 
Before this variate was tested for bias, those working only part-time 
or less than 10 months were excluded. 


10. 


if. 


Those reporting incomes under $7,000 per year seem to be poorer 
respondents than those reporting higher incomes. 


The cycle percentage with income under $7,000 per year is 39.3 per 
cent while the true value is 39.8 per cent or 41.1 per cent. 


Function 

There is no significant bias in the groups usually referred to as 
“Production, Operation, Maintenance, “Administrative, Managerial, 
Executive", "Supervision", or "Teaching, etc.”. 


The group "Sales, Service, Marketing" hae a lower response rate. 


The cycle value is 7.1 per cent while the true value is 7.5 per cent 
or 7.8 per cent. 
Type of Employer 


Those working in Industry display no significant bias. 
Those in “Business Service" have a lower response rate. 


The cycle value is 9.9 per cent while the true value is 10.6 per 
cent or 12.6 per cent. 


Those in "Governments" have a high rate of response. 
The cycle proportion is 20.1 per cent while the true value is 19.6 
per cent or 18.8 per cent. 


Province of Employment 
The only provinces which display significant non-response biases 
are Quebec and Ontario. 


Ontario residents have a high response rate while Quebec residents 
have a low response rate. 


The percentage of Ontario residents in the cycle is 46.0 per cent 
while the true value is 45.1 per cent or 42.0 per cent. 


The percentage of Quebec residents in the cycle is 23.1 per cent 
while the true value is 23.8 per cent or 25.4 per cent. 


Country of Birth 


There is no significant difference between Canadian and foreign 


born scientific and technical personnel in regard to response. 


INCOME NON-RESPONSE INVESTIGATION 


Introduction 


Of the 13,912 cards representing all those other than the "removals" 


in the Cycle Survey, 529 (3.8 per cent) failed to respond to the income 
query. Of this group, 66 (12 per cent) worked part-time, less than 10 
months, or failed to state the number of months worked. The remainder, 
463 persons who worked full-time but failed to reply to the income ques- 
tions are the basis of the figures given below. 
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A word on interpretation is perhaps in order. Of the normal cycle 
respondents, 463 (3.3 per cent) were working full-time but failed to 
answer the income question. As can be seen from the tables below, 8.4 
per cent of the architects who returned questionnaires in the cycle failed 
to answer the income question, while only 2.0 per cent of the scientists 
working full time failed to do so. The weighted average of all fields of 
study would, of course, be 3.3 per cent. Thus any group of which more 
3.3 per cent did not answer the income question can be said to have a 
lower than average response rate on this question, while a group of 
which less than 3.3 per cent failed to reply to the income question can 
be said to have a higher than average response rate. Thus the architects 
who return the cycle questionnaire have a low response rate in regard to 
the income question and the scientists have a high rate. 


It is important to remember that the results in this section refer to 
the income question response rates of those who returned questionnaires 
before the cut-off date for the Cycle Survey and were not removals. The 
fact that architects for example, are shown here to have a low response 
rate in the sense used above does not necessarily mean that a lower than 
average percentage of them return the cycle questionnaire however 
suggestive it may be. 


Summary of Results 

The group with the lowest response rate was that of the full-time 
self-employed, 15.2 per cent of whom failed to answer the income ques- 
tion. Architects, older persons, and those engaged in business service 
also had low response rates. These characteristics are probably highly 
intercorrelated. 


Results 

The figures show the percentage of each cycle group who returned 
a cycle questionnaire, were not removals, and were employed full-time 
but did not answer the income question. 


1. Overall Percentage 


463 x 100% = 3.3% 
13,912 
2. Field of Undergraduate Study 
Architecture 8.4 
Agriculture 4.5 
Engineering 3.2 
Science 2.0 


3. Employment Status 


Working full-time for employer pays 
Working full-time for self 15. 


4. Marital Status 
Married 3.3 
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5. Year of Bachelor Graduation 


1941 or earlier 4.8 
1942—44 3.3 
1953 or later 1.8 
6. Educational Level 
Master’s and Doctor’s 2.6 
7. Year of Birth 
Before 1895 8.7 
1895—1898 5.8 
1899—1903 5.9 
1904—1908 4.0 
1909—1913 3.9 
1914—1918 3.8 
1919—1923 2.9 
1924—1928 Zuid 
1929—1933 1.9 
1934-1938 0.7 
8. Function 
Production, Operation, Maintenance 5.0 
Sales, Service, Marketing, Puchasing 3.9 
Administrative, Managerial, Executive 3.5 
Teaching, Instruction, Extension Work 2.3 
Supervision 1.8 


9. Type of Employer 


Business Service 7.4 
Industry 3.5 
Governments 0.9 


10. Province of Employment 


Manitoba, Saskatchewan 4.6 
Quebec 3.9 
Ontario a2 
British Columbia 3.0 
Maritimes 2.0 
Alberta yay 


Conclusions 

One of the most interesting results is that even in cases where the 
non-response bias is fairly strong (e.g., in the provincial distribution), it 
does not greatly affect the results obtained. This is due to the high rate 
of response obtained in the Cycle Survey. If the rate of response could 
be raised even more, the non-response biases would affect the results 
even less. 


It should be noted that the fact that a characteristic displays no 
significant non-response bias does not mean that no bias exists. It is, 
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however, probable that any such bias would be weaker than those which 
are significant and so would affect the results even less. 


The section on income non-respondents, for instance, suggests (but 
certainly does not prove) that some characteristics which displayed no 
significant bias in the main investigation may, in fact, be slightly biased. 
This condition obtains in regard to a number of characteristics, the per- 
centage of architects in the total being an outstanding example. 


These results are based, as previously noted, on Cycle II data. 
Caution must be used in applying them to other Cycles for a number of 
reasons. Persons not practicing’ are in the "removals" group whereas in 
the more recent Cycle [| they are not segregated from the normal group. 
Definitions and classifications have also changed from cycle to cycle. 


lit is impossible to determine the effect of this change. Punched cards for the not prac- 
ticing group are not available for the Cycle III Survey. They are available for the Cycle I 
Survey, but the definition and coding procedures have so changed that no meaningful 
conclusions about the effects of their inclusion in the "normal" group can be drawn. 


*It may be noted that non-response in row (h), Table 1, page 4 is expressed slightly dif- 
ferently, as a percentage of total questionnaires mailed. 
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APPENDIX IV 
Numerical Reconciliation of Table Totals 


This Appendix is included in tabular form in order to provide for 
ready reference a list of the groups of persons in the survey who may not 
have been included in the 27 Appendix Tables based on particular tabula- 
tions. The table numbers are given on the left side of the tables, and each 
row is arranged to cover those excluded from the particular table. On the 
right-hand side of the table, the three final columns relate to the total 
number excluded from the particular table, plus those included, giving 
the total covered in the survey. 


The exclusions from the various tables may occur for a number of 
reasons, as indicated in the Reconciliation Table. In many cases, the 
arrangement of the data required that certain groups be removed. For 
example, in tables dealing with earnings, those who worked part-time or 
less than ten months were excluded, as well as students, those who were 
retired, housewives and so on. In other cases, the tabulations on which 
particular tables were based were restricted to certain groups, such as 
engineers and scientists for example. In still other cases, variations 
between the groups excluded or included in the tables may occur because 
some respondents may or may not have answered certain questions. 
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Table A~7 — Median Earnings of Those Employed in Engineering 
and Scientific Professions, 1959 


Median 
Total Earnings 
Fields of Employment Specialization 
$ 
Engineering 
AGron antiCal, 5...:ceiscscanconansnesacecststaetnacpenameectserenes 8,050 
Chemical eg. c.Srccccrsecctsees tists tecerats taniestoesscatecasnan re 7,850 
CA Vi) aieccpesnscesss scocsconrocasca scene stasacesanseocseasseeccncesanse 7,900 
Electric alic. cid ccticccti.s.cteas ecameetiiehi net eee 8, 150 
Mechanical airicvcieee tre eee 8,000 
Metallurgical ....52.::24...s3025 cede Steterenster-ernstpceetees 9,050 
Mini Nero erccsactassccstscssconnysscceatesesssaeancrnsesansceaesemscatae 9,350 
Petrol eum... .iiseciascsetssssciass sescectenteecasiatssscteverants 8,750 
Total). Mitgine erinig 222...272. -cccscovsccessscrenncssoaats 8, 150 
Science 
Bi Glo gy cs sctecccesstssceocsccassacoserts uvcasoaseurasssetarenstieeat 7,000 
CGI SELY cacccatscctecscangeasaccarersscscorsesonacnnea neuen none 7,750 
GeO pr Aaphy co cvccccassveccrens<centavctrosanssanseegressonasserstesn 6,650 
GEOSCIENCES ciirecssocasscevssisezs caer sane cvassccncecencses sent 8, 150 
Mathematics: viciccecissacesseccassssenononsesvontesastecencassared 7,850 
Physics and Engineering Physics................. 7,550 
OLAS s9Cl ONCE secererccsy etatecsecicesestes eee 7,650 
Aprictl tures. cccsccccarescecscctscenecusasasctsesacssecesacnsesscaengueooss 6,400 
Architecture: c.ccerecctcsasecstesscatetsthcaulnasteestestcneesdennarnces 8,700 
FOPG@ SUL Gasca svecsspesescasesttess asausas user ceetrnectett tiave ote 6,900 
Veterinary, Medicine -.ccu cecsccc-steascsgersas- cee on ereetn ee 7,350 
Other Scientific and Technical Fields................ 8, 200 
Not) Stated 25. 2.2cconceccraccspeccnsceanecteveanerecececaasscacerecterees™ 8,350 
Total All Specializations..................cccceceee 7,800 


4See Appendix 4 for groups excluded. 
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Table B—7 — Function by Sex, Those Employed in Engineering 
and Scientific Professions, 1959 


Function 


Engineering 
Construction, Installation, 

Le CtiOn’c, csseccceceseteceuesctercresess: 
DGS Bi. oeccvcuce<ocecccessscreesncrssateness 
Executive, Administrative...... 
Field Exploration................000+ 
Production, Operation, Maint. .. 
Research, Development ........... 
Sales, Service, Marketing, 

PQUCH ASIN G Geccetcsseeecereests-ceoes: 
Teaching, Instructing, 

Fixtension Work ccc.ccccccscsenccesees 
Testing, Inspection, 

Laboratory Services............+. 
Other (including medical 

diagnosis, treatment)............. 


Total, Engineering.,.................00 


Science 
Construction, Installation, 
PETE OLION Scieeteectecet eee ce eee 


Field Exploration..............ss0e0e 
Production, Operation, Maint... 
Research, Development............ 
Sales, Service, Marketing 
Purchasin pi, 0,ccsecosscese-cegoscgtsssesvs 
Teaching, Instructing, 
Extension Work..........cc.csocssesss 
Testing, Inspection, 
Laboratory Services................ 
Other (including medical 
diagnosis, treatment)............. 


Totaltccienceé.] canes nen 


Total Engineering and Science.. 11,335 


* Less than \ percent of one. 
1 See Appendix 4 for groups excluded. 
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